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INTRODUCTION 


TifE two atJtlior^ of cliis book Jiave each !iad a different 
experience: of [naps: for while one made tircuip the ocher* in 
a secondhand booksliop off Chairing Cross Road^ sold 
them* and through his hands passed maps of most of the 
great map-]iiahcrs^ or cartographers* of the world— 
Mercator^ OrtcliuSs Bbcu, Saxtoji, Speed* and many others. 

It is said of Richard Hakluyt* tlic author of tire famous 
boot of Elizabctlia]! voyages* rfiac lie was drasvn to die 
study of geography and voyaging by seeing a map of tlic 
worldp and so 'waded setU farther and firtlicr hi the sweet 
study of cosiriographiek Perhaps all of us have been tlirilled 
by maps of the world, have pored over atlases or 'dusty 
maps of Mexico, dim as dreams, and soundings of the Bay of 
Panaina'p or have paused in a street co look at some old map 
in a bookseller's window. 

Tins book is intcirdcd for the beginner. Tt does not embody 
any results of original research, and cartogniplrcr, hydro^ 
graplier and cjcpcrc alike will find in it nothing to add to clidr 
$tore of knowledge. TJie authors hope* however, that the 
enquirer, aiid p^irticularly the you tig enquirer, will find here 
much to interest and instruct iiini in the rudiments of map- 
making, and chat, as a result, he will be led to make a more 
intelligent use of atlases and the maps pubJished by the 
Ordnance Survey; or even to start a collcetio]! of old maps, 
cither of tlie English coutities or of foreign countries, sncJi as 
arc to be picked up quite cheaply in bookshops. Maps jiavc a 
fascination all tlicir own, and many iiappy hours can be 
passed amongst tlicm by anyone with or wirhout much 
money to spend. 

At die end of die book will be found a list of books on 
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mapi, ani tlie authors wish to express how deeply they arc 
indebted to all of diein- Any of these works can be obtained 
widiout cost through the public library system, and anjr 
collector would do well to look d^otigh Mr. T. Chubb s 
great book, The Priiifed Mops in the Atlases of Great Britain 
and Irelandy and to read and master every word of Sir G. 
Fordham s little book called Maps^ their ilistary. Character- 
istks afiii Uses. 

It imy Aouglii: that in the hi.stofical chapters there arc 
too many nanics and daces; yet no name has been niCEittoticd 
whicli is not well knowin and whose maps arc noc in some 
way remarkable, wliiJe daces liavc bcci^ given so that die 
events dc^ribed may be brought into proper relation witli 
contemporary happenings. History, sometimes so seemingly 
dul], gains much in vividness and interest if it can be seen in 
its linking-up witli a specialised subject like maps. Very 
much of Interest has been left out, but, otsce started on his 
e^cplorafion, it is for the reader to make and map liis own 
discoveries. 

Of tlT.c making of maps there is no end. Unceasingly and 
universally* explorer?* surveyors, na.tura lists and other 
specialists quarter the globe from pole to pole, collecting 
irifoninario]:i, discovering new features and correcting old 
errors; while draughtsmen* photographers and colourists 
plot, print Olid produce die finislscd article. In tlic preparatory 
stages the Royal Geographical Society plays a leading part— 
not only in organising systematic procedure OJid in stimu¬ 
lating interest in original research, but also in providing 
ftinds or equipment* or botii, to qualified explorers wlien 
such assistance is justified. 

Those of our readers who may wish to study die creative 
side of mapping will fmd a rich mine of informarion in the 
Monthly Record of Geography, published under the authority 

viii 
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of the CouRCil of the Royal Geographical Society, Boutid 
volumes of these proceedings may generally be seen in most 
public libraries. 

Lastly, the authors "wish to acknowledge their debt to 
Mr. G. M. Pitt for his assistance with tlie first six chapters; 
to the late Liciitenanc-Coiiimander R. Birch, and to Mr. 
H, J. W, Wilson, librarian of tiic Paddington Borough 
Libraries, without whose help the authors, while each 
engaged in war work, could not po.'wibJy have written 
diis book ; and to Major W. L. Melville Lee for reading 
the proofs and making numerous valuable suggestions, anti 
for the loan of maps from his collection. 

A. d’A. 

E. C. R, H. 




CHAPTI-E 


DISTANCE 

Th£ purpose of die first Six cliaptcrs of this book is to dirow 
Jight upon the mysteries of ni-ip-niakiiig, so that wJici] using 
a map the rCAdot will appreciate it bciztci:. To most people a 
niap conveys no vivid piemre: it is something to coiisttlt 
when a mo tor-cat or bicycle journey is intended, or when 
one lias lost the way. 

Into the making of a map gtics much Jahour, backed by 
long experience. Upon a single sheet is drawn a great deal of 
information, which attcjiipts to create a picture more 
plctc than any book could give, 

Tlie abiHty to read a map is possessed, by n^ost people in 
greater or less degree, but there is much ignorance of how 
the surveyor gets to -work, and how long distances, the shape 
of hillSp and directions of riverSp roads, ajid railways arc 
determined. This knowledge is not necessary before one can 
use maps, but the more one uses diem the more one wonders 
by what means a representation of tlie earth's surface, or part 
of it, can be so conveniently drawn on paper. 

To describe the surveyor's methods it is best to take his 
problems one by one. The fir^t is liow to measure distance in 
die field and how it can be represented on a sheet of paper. 

Scale* The ratio existijag between lengths on the map and 
lengths on the ^ouiad is the scaJe, and in map^nakiiig 
tins depends on now much of the eardi s surface lias to be 
tepresented, and how large a sheet of paiper will be used for 
die purpose. An atlas map ofEutopej for instance^ may be on 
a scale as small as i inch to 300 miles. Somedmes die degree 

13 



maps 


of detail to be shovim limits the extent of the earth’s surface 
which can be represented. The very excellent English Ord¬ 
nance Survey maps, with a scale of i inch to tlie mile, are 
detailed enough to show footpatlis, parish boundaries, farnis, 
etc,, but for iis to be possible the total area of England lias 
to be divided up and shown on many separate sheets. Still 
greater detail is sliown on the 6-inch-to-chc-niilc and the 
35-mch-to-che-miIc Ordnance Survey Plans, but the extent 
of tcrtitoiy shown on one sheet 1$ correspondingly smaller 
ill each ease. 

■When tlie scale is expressed as a fraction, it is called the 
Representative Fraction, or R.F., thus: 


1 in, to I mile 

= r in. to 65,3*50 ins. = 

1 


R.F, 

< 5 j ,360 


6 ini. to I mile 

= 6 itii- to 63,360 ins, = 

1 


R.F. 

io^.s*So 


I in. to a feet 

=0 I in. 10 24 ms. ■“ 

I 

24 


R.F. 

I in. to IDO links 

-T r m. to ” 

r 

7^ 

kM* 

R.F. 

I on. to I kfn. 

— 1 era. to IDO,000 ctnsr=«> 

I 


R.F. 

J 00,000 



The advantage of expressing tlie scale as the Representative 
Eracdon, rather than as $0 many of one kind of unit to so 
many of another, is that it is understood in all countries. 
Thus the International Map of the world, upon wliidi die 
work of production sheet by sheet is still going on, has a scale 
of r/i,ooo,ooo or i/M, as it is more generally written, which 
is more conveoient tlian expressing it as l inch to ij.ySa 
miles, for a foreigner m^ht not be familiar with our units of 
measurement. 

Id order that tlie reduction to their scale values of measure- 
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mcnts taken in the field may he fully under¬ 
stood, let us make a plan of a room. 

Suppose the room to he a rectangular one 
io feet long and ij feet wide, and that we 
have to make our map upon a sheet of paper 
12 inches square. A convenient scale is i indi 
to the foot, which will give a plan lo indies 
long by 7i indies wide. Notice a: once tliat the 
Representative Fraction is . In order to save 
numerous mathematical calculations oflcngtlis 
on the map to represent distances in the room, 
it is best to constmet what is called a Plan 
Scale, from which Icngtlts can he taken 
directly with a pair of dividers and measured 
on die plan. This is done by drawing a straight 
line on die paper where it will not be in the 
way of the plan, and it is better for its length 
to be not less than (5 Inches. It should he n 
exact length that can easily be divided into scale 
units, and as our units are half incites, wc will 
make it exactly 6 inches long. The line must 
then be divided into half inches to represent 
feet, and the first half incli on die scale wc 
divide into twelve, to represent inches in tlte 
room. 

Now to plan die room. 

We measure one of the longer walls, and 
find its Icn^h to be 20 feet, Tliis, reduced to 
scale, w'ill be exactly 10 inches long, so we 
draw a line of tliat length across die bottom 
of die paper to represent that wall, All sub¬ 
sequent planning will be done widi that line 
as a base, so it is called the Base Lint. 



uScfS/e 2 {Ae. to / foot) R.F. y2^ 

FiCl 1 , The Plain Scale 
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M^ureinent of one of the shorter wslU gives a length 
of j j feet to be represented on the plan, ani, a^ the room is 
rcctajigLtlar, we erect a perpetidictilir 7 i: inches long to one 
end of the base line. All further measurcinent will bo made 
directly or indirectly from tliese two lines, wliicli arc called 
the Co-ordinates of the pLin. 

There is a golden rule of planning and imp-making, 
which is always to construct a framework fint and then fiU 
in tixe dctaiL Surveyors work from the whole to the part, 
never the other way about. Never build a map by adding 
little bits until you complete the area. Consider the whole 
area to be the framework, and add detail to that. 

Widi tins in view we measure and draw the odxer walls 
firsc, and then measure the distances from the walls to objects 
in the room, always making measurements from the co¬ 
ordinate wallsj or from objects already plotted by measure¬ 
ment from them. 

The Plain Scale from o to it represents a distance of 
11 feetj so that when a distance of 11 feet or less hai to be 
shown ou the plan, a pair of dividers is used to find tlie eacact 
scale-length required. The divisions on the fuse Ixalf inch ai-e 
of use when the Icngda measured in the room is so many feet 
and 30 many inches* 

Gmdually die detail of the plan will appear within its 
rectangular fi'amework, just as the roads and streams, fields 
and farms, appear on tlie map made by the Ordnance Sur¬ 
veyor* The latter has greater distances to measure^ some¬ 
times making necessary expensive instruments and more 
complicated methods, but tfiere is a distinct relationship 
between pLinning a room and mapping a countiy. 



To/iJ/ /-e f 7/2 //JcA es . 


DISTANCE 


17 



When pJaniiing irrcgiikrly-ihapcd fields, it migJu ac first 
seem dilficuh to imagine a framework into wliicii detail can 
be added, but the surveyor docs this by dividing up die 
ground into large triangles, 

Fig. 3 shows a field to be surveyed. It is by no means 
regular in sliapc, and cannot be planned in die same simple 
fidiioii as the room. Yet by its division into tlic triaii^s 
ABC, ADB^ and FDEf a fraiiicwotk is constructed about 
wliich die cui-vcs and detaiJs of its hedges can be drawn by 
tlie use of offsets, wliicli will be explained later. Tlic triangles 
are ciioscii to include as mucli of tlie field as possible, and die 
sides are taken as near to die sides of the field as is conveniciic. 

Ill order to measure accurately distances such as die Icngtli 
of the sides of tliesc triangles, a surveying chain, known as 
Gunter’s Ciiain, is used. Tliis is 22 yards long (the length of 
a cricket pitch), and is composed of 100 steel links, at the 
ends of wJiich are two hajidles. With each chain ten arrows, 

K 
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made of iron or steely are provided^ to be used wiH 
described. For longer distanced a ch*sin of loo feet i$ used, and 
the two cliaijisarc known as d'ic Short and the Long Chains, 
to distinguish them. 

Notice that the chain and the link are each units of 
measurement: 

Toolinb ^ 1 chain 

10 chains = i furlong 

8 furlongs = l nidc 

10 square chains — l acre 

When measuring the triangle dinicusions, tlie chaining h 
done by two people^ tlie 'leader" and tlie follower/ All 
tile corners of triangles are marked with surveyor's 
and the follower holds the handle of hts end of the chain so 
that it toudics staff A o3i the ground. The leader walks in 
the direction, of B, carrying Ins end of the chain and die ten 
arrows. Wheji the chain is taut die leader turns and faces A, 
while die follower aligns him on die staff marking B. Ttic 
first arrow is then pushed into tlic ground to mark the end of 
the chain. The follower walks up to this position and places 
his handle to the arrowy while his partner walks on towards 
B. The operation is repeated, tlie Follower picking up eacit 
arrow as soon as uiensurcinjent is completed from it, umil B 
is Dcaciicd, The odd links are counted, ajid tlie arrows used 
are formally handed over to the leader. The total distance 
from ^ to ^ will then, be as many chains as there were arrows 
used, plus the odd links. 

The arrow metliod of counting chains is quite essentia], 
for without them it would be too easy to miscount the 
number of times the operation was carried out. 

By the same method all the other triangle side arc 
measured, and the record made in a note-book. A rough plan 
of the field and its triangles may be made by the surveyor 



20 


MAPS 


during the work, as an aid in the construction of the accurate 
plan which will be done subsequently in the drawing office, 
When making the plan the draughtsmen first decide on 
the scale, and constructa plain scale, as we did when planning 
die room* llie position of point A on the paper is plotted 
and the line AB drawn to the correct scale length. With a 
pair of compasses the scale length for AC 1$ taken off the 
plain scale, and an arc inscribed about A as sliowii in Fig, 4. 
The scale length of BC is also taken off the plain scale, and 
with centre JJ an arc is drawn to cut the first arc nt C. The 
triangle ABC on the paper will then be a scale plan of the 
triangle ABC in the fitJ-dt and the other triangles enn be 
plocted by the draughtsmen in the SMUC to complete the 
framework. 
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■4-' Thff plotting ot by qI" intersecting 

It will be clear that the nearer to 45^ the angles CAB and 
ABC ate, the more accurate will be the plotted position of Q 
and this should be rernenihejred when dividing the ficJd into 
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triangles the beginning of the survey. Triangles which 
give a small chance of error when plotting tiie position of the 
apcK by drawing arcs about the ends of the base-line arc 
cailed ^wdl conditioned". In all work based on intcrsecirion 
of arcs, the surveyor tries to make his triangles as well 
conditioned as possible. 

There is a surveyor's instrument called an Optical Square 
or Cross Staf^ which might be used in a survey such as this, 
but a simple device which wonH serve tlic ptirpoiie can lu: 
made by fixing a flat square of wood horizontally on tnp of a 
camera tripod. Two lines crossing each other at right atigk'ft 
arc drawn on the httlc tabic so fonnedp and a na^d is driven 


in at cacli of the four ends, as in Fig. 5. 

Tills is used when making mcasiiTcnicnts at right aiigle^ 
to the Gunter's cliain as it lies on the ground. For inscvncCp 
if, while originally cliaLning AB, it were to occur to the 

surveyor tliat the perpendi¬ 
cular nicasuremeiU to C 
might be useful when later 
checking the plotted posi- 
tioii ofthat point, be would 
wait until lie had readied a 
point Oil AB tlia: looked 
perpcndicuhrly opposite to 
C. He would align tlic 
Eigiiting nails P and Q of 
his cross-staff on the points 
A and B, and move up or 

FlO; Tfac prLfl£Lplfi af thfi doWU tho chaLl Iviug OU 

opticaJ SqLKinS qr crj?ES ttan i t -11^^11 

die ground unul he cottld 
see die point C in alignment widi the nails S atid R, He 



would mark that position X widi a stick or surveyor's staff 


and at some convenieiic time later chain CX If die distance 
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were not long enough to justify chaiiiingp it tvouJd be 
measured immcdiiatcly wich a sep^mte measuring instru- 
mcni;' the surveyor's tape, and tiie record made in tlic 
note-book* 

The note-book used in surveying is a specially prepared 
OTIC wieh long pages opening vertically away from the user. 
Each page has a vertical column ruled down die middle, and 
the book is begun at the bottom of the last page (Fig, 6), 

The first entry made in any particular survey will he 
details of place and riiiiCj showing w!iat is bdt^g surveyed 
and when the work was done, Tlic nc?ct will be the letter 
dejioting die starting point, ringed round, as a rule, to show 
that it is a station Irom which measurement will be niadCp 
and placed within the column in the centre of die page. All 
distances chained in a forward direction are recorded in this 
column upwards from the letter showing the starting point. 
The finishing point is entered as a second ringed letter, and a 
line is drawn right across the page to denote that measurements 
below relate to one and tlie same straight line, and that 
measurements above relate to a straight line in another 
dirccdon. The space on ddicr side of tlie central colunm is 
used to record information, such as the rough direction of 
roads or paths crossed whilst chainings and the distances 
measured wich the tape to points along hedges, fences, walls 
of buildings, etc., so tiiat the position of these can be plotted 
by the draughtsman about dre triangular framework of his 
plan- 

These distances, measured at riglu angles to the diahx as it 
lies on the ground^ are called offsets. 

Let us return to chc surveying of the irregubr field, and 
see how entries are made in the Field Note^-booh, neatly and 
methodically, to provide the draughtsmen witli full parti^ 
culars for completing their work* 
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The first entiy iti the note-book coknui wil) be a ringed A, 
for the chauiing is to be done from A to B. Tire distaiicc in 
lints to X, the point to wJiich die check line from C ivill be 
measured, is entered next, and beside it, in die space to the 
left of die coliTTiir, will be sliown a dotted line iiidicnting the 
direction of die check line to C, Its length will not be 
recorded here, unless it is measured immediately, in whicli 
case tile figure of its lengdi will be written beside the dotted 
line. 

A padi is the next feature to be met while chajtijng, so chat 
die next entry in die column will be the distajicc fit)in A to 
the path, widi a little drawing of its rough direction appear¬ 
ing botli to the right and left of tlic column. The point Y, 
from which a check line to D might cvciuuady be measured, 
can be found wjdi the cross-staff and marked with a sur¬ 
veyor’s staff. Its distance from A is entered in tbc colunm, 
and the direction ofD denoted on the right. The distance of 
to B is the next entry, followed by a ringed B, and a line 
drawn right across die page. 

Then we proceed to chain BC, so we begin with a ringed 
B. Now, the hedge neat BC is straight, so tliat if we take two 
offsets to it, die correct position can be plotted on die plan 
The first should be taken at B, so a nought goes in tlic 
column to indicate no distance along the chain fiom B, and 
we put the distance to the hedge beside it, on the right of the 
column. Wliilst chaining along BC wc cross the path again, 
put die distance from B in tlie column, draw a litde skctcJi of 
the path on each side, measuie the offset to die gate and put 
the offset measurement to die right of die column, A little 
sketch of the gate, widi its lengdi, is put in its appropriate 
^kb die direction also of the licdge. Point C is reached, 
and the total distance BC, together wim a ringed C, entered, 
and a line drawn across die page. 
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When sketches of detail on either side of the colunm are 
necessary Co help the draoghcsniaii, only the bai'C essentia is 
are shown, such as the rougJi shape and direction; tlic 
sketches are not drawi; to scale. 

When chaining along CA more frequent olfscts arc re^ 
quired to determltie the position of the hedge, because it is 
curved, but they are entered in tlic same methodical way on 
the appropriate side of the column, against the distance 
chained from the starting point. When hiiildings are preiienc, 
sucli as tlte ham iiCiir C,offscts are takcti tt> the nearer corners, 
the dimensions measured with the tajje, and rccortltd in t!ie 
same way as other offsets. The work goes on around and 
across the field until eaciv triaiigle is completed, and from the 
methodical record of the note-book the draughtsman will 
liavcno difficulty in first constructing his scale framework of 
triangles, and later filling in the detailed shape and odici 
features of the irregular field. 

It might seem that the description of a simple survey has 
been unduly long, but it is deliberately detailed and des¬ 
cribed at length because the use of triangles, offsets, and the 
field note-book is a characteristic of plan and luap-makLig 
that has to be understood before more complicated work 
can be examined. Indeed, once the principles described so 
far have been firmly grasped, the understanding of more 
advanced map-work is comparatively easy. 

Before diis chapter is dosed, however, it is necessary to 
mention the following: 

Horixot)(al Equii^ahut Wlien measuring distances on 
sloping ground, the distance cliaincd from one point to 
anoth^ is the ground surface or sloping distance, not the 
liorizontal equivalent distance that has to be recorded on a 
plan or map. Ifi for instance, we were walking in very hilly 
or mountainous country, like that of Scotland, and had to 
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cross ft deep ■wJlcy with steep sides from A, high up oti one 
hilJ, to B, the same height on the hill opposite, the distance 
we would have to walk down one hill and up the other 
would be much iarthcr than the straight line across from A 
to 5. The straight-line distance is the Jiorizontal equivalent, 
and diis is the distance that would appear on the map. 




Fig. 7. Hofizoneal equivalent 


In most cases, however, slopes arc only gentle ones of a 
few degrees, and the surveyor is able to reduce his slope 
distance to its horizontal equivalent by merely deducting a 
proportioti based on the angle of incline. We can measure 
the latter with an instrument called the Clinometer, which 
we shall explain later on. 
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Table fir Couvertittg Sloping Distance to 

fforiariJrtlilf Equivalent 

Angle of Incline to the 
borJzoncal 

Gradit^DC 

Pertei^dge eo deduct 
from sloping dtstmee 

7 i 

I iti 8 

I 

12 

I ill 5 

2 

u 

£ ill 4. 

3 

16 

t ill 

4 

18 

1 in 3 

5 

20 

i in 2j 

6 


Liiuitathfis of S^ale. Not .itI features rcpreseiued on a plan 
or map caii be diawn exactly to scale, because tlierc iii n limit 
to tile fineness witli which a line can be drawii on paper, A 
road^ for instance, sliowii oiianinch-'to-tlic-'iiiikmap may in 
actual fitec be 30 feet’wide. Now, the l^eprescntativc fracliou 
of this map is 1/63,360, so that a line on the map nepro 

renting tjic correct scale width of the road would 

or 11176th. of an inch thick, which is vciy fine indeed. 
Imagine how fme a liiue representing a patliway would liavc 
to be to si low the correct scale widtii. Such accuracy h 
neither possible nor necessary, but die lunirations of scale 
sliould be borne in mind when map-reading. Roads, patli- 
ways, streams, etc.* are shown by convenient conventional 
signs, not scale drawings, unless the scale is very large. 

Acoir^cy Re^uir^d in Surveying. The previous paragraph 
on Umitations of scale has a bearing on suivcyhig. If roads, 
path’ways, hedges, etc., can be shown on a map only by con¬ 
ventional signs not true to scalc^ it is clearly useless to 
measure with mcriculous care the exact distances of tliese 
features firom the sides of die sueveyor's triangles. The 
approximate Representative Fraction of the plan of our field 
was l/a^ooo. The degree of fineness for a carefully drawn 
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pencil line 15 at itiosr about i/ioodi of an mrh^and with an 
R,F, of 1/2,000, this represents 20 indies on the ground. 
In addition to this, it is very unlikely tliat the most careful 
draughtsman will manage to draw liis lines on the paper in 
dreir exactly troe positions with a greater accuracy dian 
another i/iootli of an indi, so tliat 40 inches on the ground 
represents the error possible wjdiout affecting normal 
accuracy of die plan, while errors twice as large will tiot 
seriously affect it. Because of this, a great deal of tijne and 
labour caji be saved in surveying by using quick methods of 
measuring. Many of the offsets in our field survey could have 
been measured by eye quite accurately enough for our 
purpose. Indeed, die practised surveyor knows so well the 
length of Ills walkuig pace that for ordinary purposes he can 
dispense witli careful clutning, and measure by pacing with 
no greater error than some 2 per cent. Measurement of 
distance for purposes of map-making in previously un¬ 
explored territory is often done by calculating how £ir the 
horse, camel, canoe, or native porter can proceed in a givesi 
time, and then recording how long movement from point 
to point actually does take. 

A word of warning must, however, be ^vcii. Apjproxi- 
mace mediods will not do wlien mathematical calculations 
or constructions are to be made from tlie resultant figures. 
For instance, when the apex of a triangle has to be plotted 
by intersecting arcs drawn about the ends of die triangle’s 
base, the sides of the triangle must be measured widi great 
care, unless check lines (su^ as CX and DV in our field) arc 
also mcisured. 

of Area, For the purpose of this book it is not 
necessary to go deeply into the manner in wiiich the area of 
mapped tciTitory is calculated. It is sufficient to say that by 
division of the ground into rectangles and triangles, tlie 
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dimensions of wliicli cati cistly be measured and the areas 
calculated* and then adding tlie figures cogethcip the area of a 
territory as a whole can be found. 

The formula: for the calculation of the area of a triangle, 
given certain of the dimcitsionSj are as follows 

i c-T' : ^ ^ Perpendicular Height X Base 
r* Area orTrJanglc = — L. ---— 

2, Area of Triangle V s(j — rt) [s ^ h) (jf — r) 

where s is half the sum of the 
sides of tlie tnaiigic^ and ^T, b 
and £ are ttie lengths of the 
respective sides. 



CHASTER two 


DIRECTION 

It is usual to draw maps •with the North at the top, so that 
South is at the bottom, and East and West are to dw right 
and left rcspccdvdy. There must be no taking it for granted, 
however, tliat the top of all maps is towards the Norti». Plans 
of towns, villages, and country areas arc not as uniforni as 
atlas maps in this respect, and rcfcraicc 
should always be made, when reading a 
map or plan, to the direction bidicator 
drawn upon it, which gives true Nortli. 
Tins is tlie direction of tlie North Pole, and 
tlic direction that die shadow of a stick will 
take on horizontal ground if held vcrdcal 
at noon. Eaccept for a negligible variation, 
it is also the direction of the Pole Star- 
The typical direction indicator drawn in 
Fig. S shorn Nortli, South, East, and West 
by the four arms of a cross. To the west 
of North there is an arrow-head pointing 
at an an gle away from the direction marked 
N. This is the direction that a magnetic 
compass will indicate. It is called the 
Magnetic North, and the ajigle it makes 
North, called the Magnetic vari- 
ation, varies with time and place. 

MagiKlk Variation. In England, on ist 
January, 194.7, the magnetic variation was 10“ +S' W., and 
it decreases at a rate which is not constant, but which is now 
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about forty minutes a year. Eventually the two Norths will 
coincide, and then tnagnetic North will swing past true 
North ajid appear to tlic east of it. The magnetic variation 
must always be taken into consideration when tlie compass 
is used to detennine direction, both in map-making and 
map~readiiig. 

Mcflsiirsnji Directwfi. In order to measute direction, the 
circle from Nortli, right round the ‘clock*, and back again 
to North, is divided into jdo degrees; each degree is sub¬ 
divided into f 3 o niiiiutcs, and cacli minute into do seconds. 
90" make a right angle, wiiich is die difTercncc of direction 
between Nortii and East, East and South, etc,, whilst ifio® 
make a straight angle, the dilfcTCnce between North and 
South Of between East and West. 



PTg. Tbe divisiipn of tlic compSi^^ into dcgiOcs 


Bearing, The measurement of the direction of a distant 
object from an obscrvci is stated in terms of degrees, min¬ 
utes and seconds, and indicates the angle between North and 
the object, measured from North in a dockvrisc direction. 
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Tills angle is called its bearing. For instajice, if a cliiircJi spire 
were observed due West, its bearing would be 270'^. It is 
never ricccssary to quote a ditectiou as so many degrees 
'East of Notdf or Clockwise fro m North'. 

Rjemeniber, however^ that the direction indicated by a 
magnetic compass is the Magnetic Bearing, whilst die 
direction from true North is the True Bearing. The two will 
differ by the magnetic variation, and must not be confused. 

Back Bearing. The Back Bearing of a distajit object is the 
bearing that tiic observer’s position would Jiave if it were 
measured by another person situated at die discaiic object. 
Always the back hearing of an object differs from its bearing 
by iSo°. For instance, if the bearing of a churtli spire were 
it would be due West, but a person at dxe top of the 
spire would see the observer due East, or at a bearing of 90®* 
Then is the back bearing of the spire. 

Magnetic, True and Back Bearhigs must be thoroughly 
understood, for much in surveying and map-making, as well 
as in map-reading, depends upon them. 

The Mr^rtfC/c CompEisr, Mankind owes more to the Mag¬ 
netic Compass than it realises, for navigation both of the sea 
and air has depended upon it since ships began to venture out 
of sight of land, whilst the exploradou of new lands and the 
de vdopment of commerce routes across tlicin lia ve in similar 
manner been based upon the compass. Yet it is a simple 
instrument, even in. one of its most highly developed and 
accurate forms, die prismatic compass. 

The Slt^pk Compass consists of a magnetised needle^ sus¬ 
pended with free movement upon a pivot situated at the 
centre of a circle upon which are marked the points of die 
compass in ro* or !° divisions. These parts are contained m 
a circular box with a glass hd, and if there are no magnetic 
mflueD.ces, such as those of iron railings or pipes, to counter- 
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act the effect of the earth's magnetic axis, tiic needle wjU 
point to iiiagnetic North- 

Tile Card Compass has the circular graduated card sus¬ 
pended with the needle on the pivot, and is free to move 
widr it- Usually the needle is bciieatli the card and inv^ihle^ 
but, as in tlic case of the simple compass, all is enclosed in a 
box with a glass lid. 

In order to take a hearing of a distaiiE object with either of 
the above types of magnetic compass, it is necessary to liold 
it steady tin til the needle eoiiics to rest, TJje simple compass 
is then turned till North on the card lies iinincdiately mi dec 
tlic point of the needle; in the case of the card compass the 
card has turned widr the needle, and has already taken its 
correct position. A line h then imagined between the centre 
of the compass and tire distant object, and its angle from 
North read upon the card. This is the bearing, but it is 
evident that accuracy is difficult when tlie line across the 
centre of the compass to tlic distant object can only be 
imagined. 

The Prismatk Compass, illustrated in Fig. lo, is an accurate 
instxumcjic of the card^ompa^ type, the card upon which 
degrees are marked moving with die needle. The correct line 
of siglit to a distant object need nor be imagined in this case. 
Tli.e observer holds die compass close to one eye and looks 
througli a slit in a little window fixed to the rini of the com¬ 
pass, and gets the distant object in alignment widi a vertical 
hair-line drawn across the glass lid of tl^c compass box 
opened up vertically on the opposite side of the din« Bdund 
die window-slit is a prism which saves the observer having 
to turn his eyes down to die card to read the hearing. 
While looking at the distant object he secs at the same tijaie 
the required figure- 
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It wilJ be noticed that the prisni is above the point of the 
card opposite to. or 180" away frotn. the point where on an 
ordinary card compass the correct bearing figure would 



10, PxJEmask Compass 

app^. Because of this, the prismatic compass card has two 
markings of degrees: au inner one with graduations marked 
exaaly the same as in an ordinary compass, and an outer one 
with graduations differing by rSo“. Tlie reading brought so 
OTvonendy btfe th« obssmt'! q,c by the prisn, h 6om 
the outer ting, and is dius the correct bearing. 

The prism also magnifies the figures, and its effect is to 
reflect m reverse, n a mirror does, so tliat tlie figures are 
printed on the card jn reverse, to be shown to die observer 

m Wfi “ adjusting screw, so that the 

ma^iifi^ figures can he focused to suit ie eye. 

Ac Protractor is a drawing instrument consisting either of 
a rectangular piece of box-wood or a senii^ular piece of 
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celluloid. At the ceiiiCre of the bottom edge of the first type 
and of tlie straight edge of the scim-drculai type is a point at 
wliicL a line is drawn across the instrument at right angles 
or £10°. Aioiig tlic opposite edge are marked tlie degree 
graduations, each with two sets of figures^ o® to iSo®" and 
to 360®. Each is used to plot bearings and back bearings on 
tlie plan or map when map-makingp or to take them from 
die map wlien map-reading. 

To plot a bearing on a inap* the protractor is laid witli its 
bottom edge along tlie magnetic or true Nordi-South linc^ 
according to whctlicr the bearing is the magjictic or true one, 
witli tlie centre point at the position of the observer. The 
point on the map on the other side of the protractor where 
the hearing figure appears is niarkcd+ die instrument re- 
moved, and the observer's position joined to the point widi a 
line. This line gives tlie correct bearing for the object 
observed. 

The Theodolile is a very accurate and cKpensive instrument 
used only iu the most precise surveying. It is not necessary 
to eicplain its design and use in this book, because such detail 
will not help in the appreciation of how maps are made. For 
our purpose it is soffident to say tliat it consists of telescopic 
sights and graduated scales, so that by aligning one sight on 
to one distant object, and another sight on a second distant 
object^ the exact angle between, them caji be read to an 
accuracy of one second (i''). The instrument can also be 
used to measure tlie angle of a distant object above or below 
the horizontal, the purpose of which is explained in Cliapter 3. 

The Traverse. The reader has now the necessary knowledge 
to follow the surveyor in the mapping of geographical 
featui'es such as rivers, roads, tracks through unexplored 
country, coastlines^ and the boundaries of fields, parishes, or 
any other hind of area. 
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The method is known as the traverse^ and consists of 
foUowing the line of die road or odicr feature^ measuring its 
dirccdon and length wliile it remains straight, measiiring die 
angle of its turn and the next straight lengthy and coiiriiuiing 
until die end of the feature is readied. If the course of the 
hnc is sinuons in places^ the degree of curve from tlic general 
straight-line direction is measured by dTsets* All figures 
obtained are recorded in the field notc^booh in the inctnodi- 
cal manner already described, die hearing of each new 
direction being placed in a special coiuimi on the extreme 
left of the note-Gook page. 

The traverse can be carried out by precise mediods, using 
die theodolite and steel rneasuriiig tape^^ or by tlic more 
usual metliod with cliaiii and prismatic compass. A high level 
of accuracy can be obtained by carefully pacing distances, or 
by using a wheeled device for meajureinent t]iat records 
revolutions over the ground, tliese revolutions being con¬ 
verted into hnear miirs. 

Large traverses in new countries are often carried out with 
the compass to measure direction, and the time taken at a 
known rate of movement by horse, camel, or native porter 
to measure distance. One of the authors, making surveys in 
Africa, carried out a traverse along a wiiiding stream sur- 
ronnded by marsh which could only be approached by a 
canoe. He counted the number of paddle strokes along a 
measured bank, and found that each stroke of die paddlcrs 
sent the canoe along 4^ feet. He then counted the number 
of paddle-strokes made in a given time, so that when passing 
over long distances he would know* from die total dme 
taken, the approidmatc number of paddle-strokes^ each 
taking the canoe along 4^ feet, that had been made from 
start CO finish. 

At the end of a 27-miIe traverse during which he detailed 
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a small- boy to bcac A gong to keep the paddling unifornip he 
found tliat the etrot was less than ^ per cent, 

A Closed Traverse is one in which the starting point is also 
d^e finishing pointy for the route traversed eventually returns 
to where it began. Such would be the case when traversing 
the boujidary of a field, or along one road and back along one 
or more others. 

All Open Trji^CrTje is one in which the starting point and 
die fitiishing point arc not the same* such as in tfictusc of a 
path or track across country. 

The dosed traverse is sclf-cliccking^ for when tJic map is 
plotted from the Field Book* progress along the line accord¬ 
ing to the recorded figures sliould make die starting and 
finishing points coincide. If they fail to do so, the distance 
bctwccji diem is called the Error of Closure. 

The open traverse is not sclf-eliccking> and should be 
checked by one of dirce methods: 

1. The hearing and distimce of die finishing point 
from the starting point should be measured* by pro¬ 
tractor and scale* on the Ordnance Map* or whatever is 
the best available map of the area. The correct position 
of tbe finishing point should then he plotted on die plan, 
and the distance between tlic true position and that 
arrived at by the traverse is the error of closure. 

2, * Whilst the traverse is being made in the fields the 
bearing of some prominent landmark should be taken 
at the end of each straight length of the route before die 
tum is madje to the next leg. If the landmark is not 
always visible, bearings should be taken from tliose 
stations from wliicli it can be seen. Wlieu the traverse 
is plotted on the map* these hearings are drawn as rays 
in pendip and if the work haj been done correctly diey 
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v?ill intersect a.t one point only^—the tme relative 
position of the JandinarL 

3. The most direct route back to the starting point 
should, be traversed. This amounts to closing the 
originally open traverse and providing a new finishing 
point that should coincide with the starting point when 
plotted on the inap^ 

Adjusimeni of the En'or of Closure. It is difficult to perform 
large surveys without some amount of error* The error of 
closure discovered when a traverse plotted is not so serious 
a matter as to make it necessary to begin the traverse all over 
again and check the iiieasLirejnents until the error is reduced 
to Kcro, This would be necessary only if the error were 
sufficiently large to make the plotted map seriously iticotrcct. 
On the odier hand* some way must he found to tring the 
finishing point of a traverse to Its correct position. It cannot 
be left where the plotted traverse takes it, if that position is 
known to be wrong. 

Expecting some degree of errors the draughtsman makes a 
trial drawing of the traverse kgs to discover the amount of 
the Error ot Closure. Suppose that in Fig. ii, ABCD is the 
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quadrilateral shape of a traversed boundary to a field. TJie 
side from D fails to meet A when the trial drawing is 
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iTi^Ct $o let us suppose this side finishes at Ay Then co A 
is the error of closure. Evidcndy errors have been made 
durijig the tra verse, tlie total net amount of which is equal to 
the Icugtii of AfA. Clearly it ^vouH be wrong to close the 
quadrilateral by arbitrarily drawing D to A atid apportioning 
all the necessary adjustment of length and direction to die 
one line DA. Tire length A^A and die change of direction 
needed to close tlic quadrilateral must be apportioned 
between the various legs of the traverse* foe there is likely 
to he part of the total error in cacli. The chances of error 
increitse with distaiicCj so that it would be bc^t to apportion 
the error according to d[stance. 

This the draughtsman docs by drawing a line oti the paper 
the total Icngtli of the traverse and dividing it into the indi¬ 
vidual lengths of the legs, AB^ BC, CD, DA (see Fig. i:^). If 
the leiigtli of 4 -BCDdi is too long for the paper, d^e whole 
line can be reduced in scale, a$ long as the traverse legs are 
shown in correct proportion. At tlic end of the line a perpen¬ 
dicular is erected of the full length of the error of closure 
A^A. It not reduced in scale as the base line may have been. 
A tliird line is drawn joining die beginning of the first line to 
the top of the perpendicular, to make the hypotenuse of tlie 
triangle AAA^ and other perpendiculars are erected at B, C 
and Dp of a height so that they meet the hypotenuse. The 
lengtlis of the perpendiculars B, D, and Aj are tlicn the 
correct distances for the respective corners of the quadri¬ 
lateral to be moved in order to close the traverse. The figure 
constructed and shown in Fig. 12 is called tlie Error Scale. 

Now, Aj^ (in Fig. ii) has to be moved in the direction of 
A, so parallels to this direction duougli 5 , G* and D will give 
the direction for their movement. Tl^esc parallejs are drawUp 
and distances marked off with dividers eqnal to die lengths 
of the perpendiculars 56 * Cc, Dd The quaatiktetal Abed will 



MAPS 


40 

dicn be the new position for the traverse, with etidi leg 
bearing a degree of adjostment proportional to its length. 

If the traverse has been an open one instead of closed, the 
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Fxg. 13 . The Error SailiC 

error of closure revealed on a trial niap by one of tlic 
metliods of checking is apportioned between die various leg? 
m tlie same way, ParalleU to the direction of the error of 
closure tlirough the points where the traverse alters dirccrioii 
are drawn^ and along these the distances detcrniiiicd by the 
error scale are marked^ just as in the case of tlic closed 
traverse. 

Intersection. In Chapter i we learned how it was possible 
to plot the position of one corner of a triangle when die 
lengths of each side had hccn measured. We did this with 
intersecting arcs drawn about the ends of the already plotted 
base line. 

In tlic present chapter we have learned^ in addition, how, 
in travellings dve point at the end of each leg is plotted after 
the compass bearing of the line and its length have been 
measured. It will now be necessary to Icam die jnethod. of 
plotting the position of a distant object when it is incon¬ 
venient: or impossible to measure its distance away. This is 
done by taking bearings of the unknown position of the 
object from two known, positions. Let us suppose drat we 
have already mapped by the traverse method two roads 
ACB and fRg. 13) ; between them is a boggy tract of 

country across wJiich it is dangerous to pass and certainly 
impossible to chain distances. Suppose diat Q is the position 
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of a rocky crag on ati islojid of firm ground, and wc wish to 
plot Its position on the map. By use of tlic prismatic compass 
we find chat its bearing from A i$ 95* and from D the bearing 
is fio®„ TJie protractor is put on the paper with its bottom 
edge along the vertical magnetic nortli-soutli line, and tlic 
centre point at A. are measured off along the graduated 
edge aiid niaikcd wicli a dot X. The protractor removed 
and die thin line AX drawn in. Similarly a line DY is drawn 
with a hearing of Oo® from D* and DF cuts AX jit Q. Tlicn 
tlic point of intersection gives the positio]i of tlic rocky crag* 



Fig. ij. Flotcin^ a point hy intcncction {torn Vitfo known poserJonB 


In survey work covering a large area it is sotnecinics neces¬ 
sary to use intersection as the prindpa] method of determin¬ 
ing the framework of the map into which detail is later to 
he put. Perhaps a previously unsurveyed tract of territory 
has to be mapped, and tlic nature of the country and absence 
of boundary lines make traversing inconvenient. In this case 
a beginning will be made by carefully measuring a striiglit 
line between two stations and using jc as a base line* from the 
ends of which the hearings of distant objects con be taken ajisd 
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their relative positions determined. Once the position of 
tliese objects is known, they in turn can be used to enlarge 
the field of survey and to discover the relative positions of 
more distant objects. 

Tliis method of mapping an area is called Triangulatioii, 
and will be described at greater lengtlr in Chapter 4. 

Before we leave tlie subject of intersection, however, it is 
necessary to mention that the possibility of error in caking 
bearings has to be taken into consideration. It would be 
clearly unwise to proceed with the survey of a large area by 
triangulatioii unless a negligible amount of error could be 
assumed for the position of each point used as a survey 
station, these themselves having been plotted by intersection. 

C 



bearings 

For this reason two lines of interseccion are never con¬ 
sidered sufficient to give accuracy. For instance, if it were 
essential that the position determined for our rocky crag 
should be accurate, a third bearing would be taken from 
another known point, such as and a third intersecting line 



DIRECTION 


4i 

drawiL If the letter passed through the point Q exactly, tlie 
surveyor would congratulate himself^ and give Q the status 
of first-class accuracy* 

If, however, any mistakes had been made in the three 
bearings taken, the third line would not pass through Q, and 
would cause a small triangle to be formed, as in Fig. 14. The 
size of tins triangle rckitive to the distances under considera¬ 
tion would indicate the extent of the mistakes^ and if it were 
large, a fourth bearing would be taken from ajiodier known 
position. If die triangle were minute, the surveyor would 
probably give it the status of first-class accuracy and use the 
stadou as one for triangulation. Sinall triai^glcs would give 
an indication of only sccond^Iass accuracy^ not to be relied 
upon for further triangubtion; and larger triangles indicate 
positions of poor accuracy not on any account to be used a^ 
Stations for furcher survey* 

R^seathn. Just as it Is possible to determine the unknown 
position of a distant object by taking bearings from two or 
more known positions, so it is possible to plot on a map onc^s 


i 



Fig. ij, PlGtiin^ stpojjM by resection from twp fcnowjn positions 
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own position by taking back bearings of two or more distant 
objects. This is called Resection. 

Let us suppose that it is necessary to find one's position in 
open coantry, and back bearings of a churcli spire A, ajid a 
^ctory chimney Bj are found to be ioo° and 4S* respectively. 
Then the protractor will be laid on the map witli the ccjitrc 
point at Ar and the bottom edge on the magnetic Nortli- 
Soudh line, 100* are marked offalotig edge, at‘jd the line 
AXi$ drawn. Similuly the line-ilV"is drawn wtch a direction 
of4S'^ from iJ. If Q is die point of intersection, it wilJ be tlie 
observer's position. 

In die paragraphs about intersection it was suited tliat 
diree-line intersection is required to confirm accuracy, before 
the position dctcrniined can be used as a station for extending 
the survey. The same conditions apply to points £ixed by 
rtsection* 

Skeuhin^ in D&taiL Detail in a map is often drawn by eye 
during the process of a survey. To do tins it is necessary to 
determine the observer's position relative to ahcady plotted 
topographica] features, by resection,, and to *sct' the map 
on die gtoond or tripod table so diat tire Nordi point of the 
map points to the north of the country* Once chat is done it 
is possible to see die correct position and direcdoir on the 
map of all features seen in the vicinity of [he ohserve/s 
position, and they can be sketched in. 

The following are tiie medrods by whicli a map can be set, 
and it should be noticed that to have dre features of a map in 
the correct posi tion relative to the actual he of the land is of 
use [o the map-reader as well as to the imp-niakcr. Very 
often docs the rambler, the cyclist, or the motorist set Jiis 
map, to make easier die checking or the choosuig of his 
route, or to identify something seen in the distance. 

r. Setiina hy CQmpass. Both the magnetic and true North 
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Jir-pcdons will be indicated on die sheet before the imp is 
drawn. If a compass be placed upon die direction indicator, 
and die map curiicd until the line of inagtietic North is in 
alignment witli die compass needle, the map will be set. 

3. SciHiig by PloUf^d PosUhns. A straight-edge is 

placed npon Qie ina]^ so tliat it lies along die straight line 
joining tne observer s position to diat of a distant object 
which can be recognised in die counEjy* sucJi as a church 
spire. The map h turned until die straiglitnxlge points 
directly to the object 

3* by Ssm, True Nordi can be found by holding 

a watch horizontally and turning it so that the line bisecting 
the angle between I2 o’clock and the liour-liand points 
directly to die sun- If the watch shows correct Greenwhdi 
Mean Time (not B,S,T.)j 12 o^dock will now point due 
Soudi and six o'clock due Nordi. If die watch lies upon the 
tnap, the Latter can then be turned beneatli die watch until 
its true North dircctio]i is in alignment with the 6 o^dctck- 
12 o-'clock line of the watch. 

4. Setting by Straight Raihi/ays, etc. A map can be 

set by turning it until die direction of a straight lengdi of 
roadp railway or canal upon die map is parallel co die straight 
length it represents in the field. 

when sketciting on a map the details seen in the field near 
the observer* tlie relative distances are measured by chain or 
padng, and converted to scale units* 

To take an exaniplcp we will suppose die surveyor lias set 
his riiap by compass at the junction of four padis^ and that 
around him are meadows in which diere are a pond, a barn^ 
a stream^ and a mill* By drawing rays from his own plotted 
position in the direction of these features, or to some distinct 
point on them, such as die turn of a patli or a bridge over die 
stream, be gets their direction right. By chaining or pajcing 
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he finds their distances from his own plotced position ^ and by 
converting these to scale units he fmos the correct distance to 
mark off along die appropriate rays* and can sketch them in 
to their true scale size. By this means a considerable portion 
of the map can be sketched at each resected station. 
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HEIGHT 

Distance* area, and diicctioii ate not the only diarajcteristics 
of geographical features that ace represented on a map or 
plan. Methods of measuring and indicadng the height above 
sea-lcvei and the shapes of Jiill or mountain coujicry involve 
problems which the map-maker has to solve. 

There arc various methods of showbig the height of hill 
features, and it is best to know die nature of each. 

Spot Heights. It is a common praertice to indicate die hcSglit 
above sea-Jevcl of ihlhtops and mountain peaks by small 
figures. This a. useful method used togedier with a secojid 
one, but by themselves the spot heights do not convey a 
mental picture of the shapes of hills, the gradient of slopes or 
the direction of spurs and valleys. 

Contours. Except when drawn on a very small scale, 
English maps have lines drawn tlrrongh pomts of equal 
height, wliich are called contour lines. From one contour to 
the next thcce is a rise or fell of a certain amount, known as 
the Vertical Interval, and usually diis is die same between 
each contour litie^ but reference should be made to the 
marginal information of a map before assuming this. Often 
the height represented by each contour is entered in small 
figures upon it, or upon every other one, or every tlurd one; 
whilst the heigJit of the top of the hill or mountain Is indi¬ 
cated by spot-height figuresn To beaccQrate> contours should 
be surveyed as carefully as geograpliical features like roads* 
rivers* or boundaries* and* as described later* this requires a 
great deal of surveying in the field. 
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Form Lwe^ ai^ urssurveyed contours, drawn in by eye to 
show the formation of tlie ground in lulls, valleys, spurs, etc. 
When concoufS are used with a big vertical incervaJj form 
lines are often interpolated between tliem to indicate altera¬ 
tions in height that the contours are too far apart to show. 
They have a great value where it is necessary to save time 
and labour^ but it should be noticed how Umited in accuracy 
they are. 

Hachum arc short lines showing tlie direction of slopc^ 
diick and close to one another for steep slopes* thin attd 
wider apart for chose that arc less steep. Flat ground is left 
plain. They give a very good idea of the gaicral formatioji 
of hill and mountaiii country^ but do not show che exact 
heights* as do coiuours. Spoc-heighc figures at frequent 
intervals are necessary to mate up for tliisp and the method 
is not now used much in this country, except with contours. 

Hill-Shading. There are two distinct methods of repre¬ 
senting Ihllv country by thi^ system. Ncid^er shows absolute 
heights, only the general liiU formation. 

The first shows the mapped area as it would appear if 
illuminated from dircedy above with a bright light. Hill¬ 
tops and flat country are left unshaded, slight slopes are 
lightly shaded, while steep slopes are represented by a darker 
tone* 

The second mediod imagines due source of fight to be 
north-west of the mapped area, so tliat eastern and southern 
slopes are shaded^ the degree of slope being indicated by the 
depth of tone* This method is used on British Ordnance 
Survey i-^inch Relief Maps. 

Contours tmd Hachuro^ are used together on the i-inch 
Ordnance Survey Relief Maps. The contours are the more 
important feature, the hachurcs being used to indicate minor 
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hill formations when the vertical interval between the 
contours is too large for them to he used. 

Contours and HiH^Skading. This is another method iu 
which contours arc used to show the major alterations in 
height^ while the hill-shading is indiided to make the map 
more readable at a glance. 

Contours and Layer Tints. In this method it is usual to 
colour green all land lying between sea-level and the ioch 
foot contour line. A lighter green h used to colour tlic space 
between the ico-foot contour and tlie next, and shades of 
brown varying in intensity according to the height are used 
between the others. 

The great advantage of this system is dbat the distribution 
of high and low ground can be seen at a glance, but owing to 
the limited number of shades of brown available for map- 
printing, it is often neces^ry to use one shade for more tlian 
one vertical intervaL This demands careful reference to the 
marginal information before all ground coloured the same 
shade can be assumed to lie between the limits of two 
contours. 

Although contour lines are not generally used by them¬ 
selves, it is pLain that cliey form the basis of the U5ual methods 
of representing height. 

Three methods of determining height will be e^amiiicd in 
ihe light of contour drawing. They are as follows: 

1. By clinometer^ an instrument wiiidi measures the 
angle of slope to the horizontal, made by a straight line 
from the observer up or down hill to a distant objecti 

2. By levellings when the difference in height between 
two points on a slope is measured direedy* Altexna- 
tivdy^ the level is used to find the position of points of 
equal height, which are marked with sticks or surveyor's 
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staffs. The correct position on the map for the imaginary 
line which joins these marked points is thtti found by a 
traverse, 

3, By Surveyor's Aneroid Barometer, an imtrument 
which makes use of tlie fact that atmospheric pressure 
decreases witll height. A needle moving over a gradu¬ 
ated scale records the increase or decrease in height as 
the user moves from one point on a hill to atiotlier. 

In all considerations of height it is the mean sca-lcvel diat 
is taken as zero {sec page 168^ When England was mapped 
by tlic Ordnance Survey, the accurate height of many key 
positions about the country was measured and marked on 
stone 01 wooden poses, or on buildings, near ground-level. 
These marks, indicated by a broad arrow below a horizontal 
line, are called Bench-marks, and tlteir exact height is also 
indicated on the 6-inch Ordnance Plans. Whenever survey¬ 
ing of heights is now carried out, these bench-marks can be 
used to determine the height of the stations from which tlie 
work proceeds. 

The Clinometer arti its Use. Tins instrument measures the 
vertical angle of an object above or below the horizontal, 
and there are many patterns, all using the same principle, 

A spirit-level, or a plumb-line and weight, provides the 
means by which (he clinonseter is kept in its correct position. 
The sights, wliich are usually telescopic, arc focused upon 
the distant object, and the angle reading is shown on an 
attached scale of degrees. 

Before beginning his work the surveyor decides the diffex- 
cnce in hei^t which will be represented by the space be¬ 
tween two contours. As already mentioned, this is the 
Vertical Interval, or V.L It is evident tliat to represent a slope 
which remains the same for a given distance, contours will 
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be an equal intcrvaJ apart, since the distance required for the 
ground to rise or M a number of feet equal to the vertical 
interval is the same as long as the angle of slope remains 
constant. 



Fig. il The prindplc of the cILnometer 

If the slope were steeper, the contours would be closer 
together, and if slighter, Ac contours would be fertlicr Apart, 
By means of mathema-tical calculation Ae surveyor pro¬ 
vides himself wiA a table whidi tells lum how far apart to 
draw contours for a given V.L at of slope, 2”, j'', and so on 
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Fig, 17. For i constant -angle of tlope and a conatant vertical tcnervat 
the contoufG arc the ^aitiE distance apart 
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for all slopes he is likely to meet m the course of his survey. 
The m^themacical calculation is as follows: 

A,-_ 


B 


FiO, T^. TriajitJ5 t& calculate HorJzKmtal Distance 

Suppose that in the triangle ABC, CA is the sloping dis¬ 
tance represented on a map between two contours^ CB is 
the horizotital distance between them^ and AB\^ tlie Vertical 
Interval, Since AB is vertical and CB horizontal the triangle 
ABC is right-angled. 

Suppose that the angle of slope, angle ACB, is 
AB 

NoWj — — Tangent ACB = Tangent o 
BC 

Therefore BC = — -—— 

Tangent o 

That is* Horizontal Distance = —— Verti^ Interv^ - 

Tangent of Angle of Slope. 
By reference to Tangent Tables* 

-- — — nearly. 

57^3 ^ 

and similarly 

Tangent ^ r/30 nearly 
Tangent 3^' ■= 1/20 nearly 
Tangent 4^" r/15 nearly 

Tangent 5* ^ 1/12 nearly 
Tangent = l/io nearly 

By using these figures the Horizontal Distance can be 
calculated from the formula 

HP 

Tan. Angle of Slope 

for varying degrees of slopc^ and a table constructed. 


Tangent r* = .0175 
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Table for Hmzofiial Distance between Contours 
• For of$lopc H,D. V.L X 6 o 
2 .° H.D. = V.L X 30 

3^ H.D. = VI. X 20 

4" H.D. - VJ, X 15 

5^ H.D. -= V,L X 12 

6 ^ RD. = V.L X 10 

The table can be continued for all degrees of slope likely to 
be met with in ordinary survey worlc^ but the approximate 
value of the tangent as used above would not give sufficient 
accuracy for larger angles than 12'', 

Once the surveyor has decided upon Jiis vertical interval, 
lie applies the actual figure to the above table, and this gives 
him the distance in feet which he must represent on the map 
between the contours* for the angle of slope of the particular 
piece of ground he is surveying.^ 

It must be remembered that the distance measured along 
the ground up or down a hill is the sloping distance, not the 
horizon taJ distance* This was explained on page 25, Whai 
the angle of slope is small compared with the sloping dis¬ 
tance, the latter is very little different &om its horizontal 
equivalent^ and might be used for it in the above calculation. 
For accuracy* however^ an adjustment must be made 
according to the table given on page sy, 

* The above table cac also be used to find the height of one object 
above another* if the hoikontal discincc between them and the angle 
of slope is known. 

Thus* if the H.D. is 6 od feet, and the ingle of slope is 4'’ 

H.D. = Vd. X 15 

That 15 6 oo feet = V.L (or Height) X 15 

Therefore V.L ^ fee 40 fef 
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Survey (see Fig. ig). When sutvcying a liill for 
the purpose of contour drawing, the first step is to decide 
upon a suitable position upon its summic for the station from 
wliich to berin. Hie height above sea-level of thh point 
should be ohcained either by reference to the Ordnance 
Survey plau^ or by calculation, as explained in die note on 
page 5 from tlie known height of a bendi-mark. The V.L is 
decided upon—say 20 feet—and die work begins by the use 
of the cHnoineter co measure the angle of slope downhill in a 
certain direction. This may be along the valley of a stream, 
or to^vards a church spire, or in a direction due North: it 
docs not matter so long as the direction can be found easily 
upon the imp to which contours are to be added as well as 
on the hill itself Minor undulations of the ground iirc 
ignoi^d, and only the general angle of slope is measured, so 
fir a5 it remains constant 

"Where it is seen that die general angle of slope changes, a 
stair will be placed, to mark the position of tlie next station 
from wliich a reading will be taken. The clinoiiieter diould 
be held at eye-level, and sighted upon a mark upon the staff 
also at eyc-levd, or held close to the groujid and sighted on 
the staff at a point upon it also near the ground. 

In die following example it wnll be best, for the sake of 
clarity, if no adjustment is made to convert sloping dis¬ 
tance to horizontal equivalent. We will use deliberately the 
distance chained along the ground as tile distance indicated 
on the map, though to do this is not strialy accurate. 

Let the angle of slope be 4^ the distance between the 
stations arrived at by chaining 300 yards, and die height of 
the first station 2.1^ feet. Applying the vertical interval of 
zo feet to the table on page 53, we see tliat die horizontal 
distance between contours will be, for 4"^, 20 feet X 15, or 
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100 yards. Contours drawn betwoeti the first station and the 
second will be tins distance apart. 

A line is drawn on the map from the position of the first 
station, in the direction chosen—say due Nortli—and accord¬ 
ing to the scale of the map, a mark is made representing the 
second station 300 yards away. By our calculation a fall of 
20 feet occurs in each too yards. But die first station is sij 
feet above sca-kvel, and we wish our first contour to sliow 
a height of 200 fecL Therefore, by simple proportion, we 
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calculate that a £kll of the fixst i $ feet will tatc place in 
75 yardb. So the position for the 200-foot contour is marked 
a distance representing 75 yards along the line. The position 
of each successive contour until the second station is readied 
will be 100 prds beyond the previous one. The last contour 
before the change of slope at No. 2 Station will he 275 yards 
from the first station. No. 2 Station will thus be 25 yards 
beyond the last contour. 

As there is a drop of 20 feet in eadi loo yards, there is one 
of 5 feet in 25 yards, and so Station No. 2 is 5 feet below the 
last contour. 

Let tlic angle of slope measured downhill with the clino¬ 
meter from Station No. 2 he 2"^ and the distance to the next 
change of dope. Station No. 3, ipOOO yards. Our table tells 
us tliat the new distance between contours must he 20 feet 
{the V.I.) X 30, which is 200 yards. Station No. 2 was 5 feet 
below the last contour and^ the V.I. being 20 feet, it must be 
T5 feet above the 

A 20 -foot fall for 200 yards means a r5-foot fell for 150 
yard^, so that the first contour after No. 2 Station will be that 
scale distance below it This is marked along the line. 
Successive points will be plotted till No. 3 Station is rcachedp 
and the procedure continued for as fer as the survey makes 
it necessary. 

The operation is repeated in directions all round the 
compass from Station No. ip until a series of lines is obtained 
on the map, all radiating from that station and marked with 
the positions where the successive contours will cross them. 
It is a simple matter to draw the complete contours upon thi^ 
framework, regard being paid to the help the eyt can give to 
obtain tbeir direction across the unsurveyed space between 
the radiating direcdoa-lines. 

The clinometer method of fixmg contours is; very rapid. 
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and does not entail a great deal of labour in the field. The 
results obtained have a degree of accuracy sufficient for most 
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purpo^eJt hut it should be noticed thcit it is the general angle 
of dope in a limited number of straight-line directions that is 
surveyed. Minor undulations are ignored because the work 
would be too lengthy if account were taken of them. 

Levelling. The Ordnance Survey, to whoui we are in¬ 
debted for out best maps of England, used the extremely 
tedious but precise method of deterruining the position of 
contours on the ground by means of the surveyor s level, 
marking them with pegs, and traversing the lines joining 
them. 

There are various types of level, but the principle is die 
same in each. The ordinary pocket instmrnent consists of a 
Hollow tube about 4I inches long, fitted with pcep-^sights^ 
which may be telescopic. A spirit-level is attached, and when 
the level is sighted upon a distant object, the spirit-buhble is 
reflected by a small mirror, so dmt the horizontal position 
can be maincained. A weighted string exaedy 5 feet long is 
usually attached to the level so tliat its height above the 
ground when in use is constant, Wlieii used to determine die 
position of contours on the ground in the precise manner of 
the Ordnance Survey, the siirvcyor begins at a spot of already 
calculated height, and sights the insttunieiit upon the sloping 
ground in front of him. He indicates to assistants the position 
of a number of points level wndi his instrument, wliich is, of 
course, 5 feet above the ground he standb on. These points 
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arc K^arked by aiid show the line of the contour. Then 
lie advances to one of the pegs and repeats the process, $o 
dial: a new contour is pegged above die first. The pegging of 
a whole liill is no: particularly difFicuh, but the subsequent 
traversing of each of die coiitour Jines he intends to represent 
on his map takes a great deal of the surveyor's time and 
trouble. 

An ocher niethod wliich is quicker and less ti-oiiblesomes 
but also less precise, is to proceed uphill towards die suininit 
from die fust station (of previously calculated heigh t), with 
an assistant walking on aliead, Wlicti he has advanced so far 
that his feet are level with the instrument held by the sur- 
vcyor, it is known that the point upon which Jic scaiids is 
five feet above the first station. Tiic pair move on, the second 
position becoming a second station^ until die Iieight of points 
all the way from die boEtom to the top b known „ The 
distance between the successive stations is ciiained or paced, 
and recorded the heights in the Field Book, It will tlien 
be necessary to proceed along anodicr direction to the 
summit of the hill, and similarly record die height and dis¬ 
tance figures. From the Field Book die contours can chen he 
dra-nm on die map in the smweyor's office. 

It will be noticed diat the chained distance is die sloping 
distance. It is die horizontal equivalent of riiis winch should 
he used to space die contours upon die map. If distance is 
great compared with the angle of slope, die difference might 
be ignored, but in iutcurate work the figure would he 
adjusted, as explained on page ^5. 

The Use of the Surveyor's Aneroid Baroweier. Tlic ordinary 
barometer is an instrument which measures die weight of 
the atmosphere above ir^ and as atmospheric pressure de¬ 
creases with height to the extent of 1 incli to 900 feet,, the 
surveyor makes use of the iiistrunient to compare heights. 
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For this purpose there is a special adaptation of the ajieroid 
barometer, fitted wicli a height scale in feet in addidon to the 
atmospheric pressure scale iti inches, In the absence of dis¬ 
turbing influences, the watch or pocket instrument, of about 
3 inches in diameter, will give a reading accurate to 5 feet. 

Unfortunately, there are other influences affecting baro¬ 
metric pressure besides height. The weight of air varies widr 
its density, wliich in turn varies with temperature, so tliat a 

thcrmoincter must be used 
ill conjunction witli the 
aneroid. In addition, it is 
possible for barometric 
pressure to alter wliile the 
survey is in progress, so 
tliat a key batomecer should 
be kept at the first station, 
and variations of pressure 
recorded with tlicir times, 
so that readings taken at 
other stations can be ad¬ 
justed. 

Because of these influ¬ 
ences, the accuracy of die 
aneroid method of detcr- 
Fia.il. Poeluet jneioiid mining differences of height 

hartiftKner limited, and it is used for 

tlie survey of new countries 
and other previously unexplored areas, rather than for exact 
surveys such as have been described, where the clinometer 
or level gives better results. 

It should be realised that in all surveying of heights it will 
be wise to provide checks as the work proceeds. For instance, 
it has been explained how the absolute height of the No. i 
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Station of tht dinometfir survey was obtame{}, by rdference 
to a bench-mark. If the survey is extended to include the 
position of the bench-mark, its height above sea-level as 
calculated &ojii the survey from the No. i Station should be 
compared with its actual height as indicated upon it. The 
two should, of course, be the sanie, but if tliey are not, a 
proportional ac^ustment of the successive contours should 
be made. 
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MAPPING LARGE TRACTS OF COUNTRY 

In Ciiapter i, wlieii examiiiiQg the siirv^or's methods of 
planning an irrcgtibrly shapeti field, we s^w that division of 
the total area into triangles was essential for construetiog die 
framework abotit whim the ultimate plan was drawn. Prom 
records kept in the Field Book the draughtsman found it 
possible to plot first the correctly shaped triangles^ and chen 
the detail of boundaries, paths and buildings. 

Countries are also surveyed by division of their territory 
into triangles, but the sliapc and sbe of these triangles arc 
deterrnined, not by chaining the sides, but by measurement 
of angles taken from each end of a measured base line to die 
apex. If in any triangle the length of die base and the angles 
at the base are known, the length, of the odier sides can be 
calculated, or the position of the apex can be plotted imme¬ 
diately upon the map. 

This method of surveying is called Triangulationp and its 
uscfiilness in map-making will now be shown by explaining 
bow a hitherto tmsurveyed island of considerable si:cc can be 
accurately represena'd to scale on paper. 

The first necessity is to explore the island, to become 
familiar with its general shape and size, and to decide upon 
the best way of dividing tlic island into triangles. When 
surveying the irregular field, the comm of each triangle 
were marked by surveyor's staffs; on the island, where 
distances are much greater^ it is necessary to indicate the 
positioris of Trigonometrical Stations, as the points are called, 
by building cairns of stones, or erecting pyramid shapes. On 
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many hills in England are seen the cairns and shapes con¬ 
structed when the Ordnance Survq^ made their triangu- 
lations. 

Next, a convenient site for a base line is chosen, where the 
ground is flat and can easily be measured as accurately as tlie 
survey require- For dse survey of England an S-niue base 
line on SaUstury Plain was used, ana to measure it with 
sufficient accuracy took six mondiSn Steel tapes or wires arc 
usedj and allowances Irave to be made for tempera cure. If 
there is any slope iti the ground, a calculation must: be made 
to discover the exact horizontal distance between the ends. 

Depending upon the importance of the survey, a base line 
will be nicasur^ on the island more or less accurately^ and 
for a large aiea^ some 50 miles from end to end, it should be 
at least i mile long. Before one attempts to determine the 
position of the nearer trigonometrical stations, tlic base 
should be extended by means of well-^ouditiojicd triangles 
on each side of it. In Fig. z2, the base line is represented by 
the thick line AB. C and D arc points equidistant from die 
base line, and plainly marked so that tliek relative positions 
can be deterndned by intersection from .^1 and R The dico^ 
dolite will he used if greater accuracy is essential, as in work 
by the Ordnance Survey, but the prismatic compass is the 
inscrument likely to be used in previously unexplored 
countries. 

CD will be used as a base to find d^e positions of distant 
points E and f, by intersection, and EF will be the base from 
which die great work of trianguladon will begni. Trigono¬ 
metrical stations will be erected at each end. 

TTic positions G, if, and I are determined by Intersection 
from E and jF. HG, GJf, and IF are each in turn used as base 
lines to determine the position of more distant stadonSj and 
the vrork proceeds in this way, from one base line to another, 
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cili the whole island is covered with a network of triangles. 
The accuracy of this work is checked by measuring 
accurately a second bait line on the far side of the island, 
and comparing its measured length with that calculated by 
triangulation. 

AfW this part of the survey is completed, it is necessary to 
divide die island into sections, in order to proceed with the 
detailed surveying. Several of the trigonometrical scaticin& 



MAPS 


64 

appear on of the sheets representing the sections, and 
the details of topography, includmg hill features^ are inserted 
by use of the m^ods we have already c^saminedp or by 
plane ubhng, wliich has yet to- be described. 


Methods Used for Insertion o/Deiml In and About tb^ 
Trian^ulatiou Framett/ork 

Chain Stirueying. Thi$ is tlie method described in Chapter i 
for mapping an irregnlarly-shapcd ficldL Tlic area under 
consideration is mapped by division into w'ell<ondi“ 
tioned triangles, the $idcs of wliieh are short enough to 
be measured accurately with a Gunter's cliain. Records 
of all necessary measurements are recorded in the field 
note-book for use by the draughtsman. 

Intersection. Tlie position of distant points is discovered by 
taking bearings from two Or more known stations. The 
work extends as two or more points are plotted 
accurately enough for use as known stations. While 
visitiiig each, position the map is set and detail in the 
neighbourhood sketched in. 

Rjssection. The observer's position is found by taking back- 
bearings of two or more known stations, the work 
extending as more and more points are plotted accur-- 
atcly enough for use as known stations. Detail is 
sketched in after setting the map at each point. 

Traversing^ by which a road, river or boundary is mapped. 

Us£ of the Clinometer, Levels or Aneroid Barometer^ by which 
me form of hill features is surveyed. 

Plane T^iiin^p which is a method embodying the principles 
of Intersection and Resection. 
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FUS, 2;. The plane table with Its alidade and botr cgmpaag 

The Plane Tabla consists of a well-made table-top varying 
in size, from 15 inches square to about ifi inches by ^4, whicb 
fits on to a folding tripod stand. It is easily portable, but very 
rigid when fixed and in use. The top can be revolved around 
its centre pivot, or screwed tightly so that no movement is 
possible. No magnetic metal is used in its construction. 
Upon the table-top the sheet of paper on which die map 
is to be drawn is placed, the sides turned over the edge of the 
table and pasted on the underside, so tliat no movement of 
the paper is possible until the work is finished. 

E 
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To make easier the setting of the tabJe, a Box or Trough 
Compass is provided, consisting of a magnetic needle about 
6 inches long, pivoted in the centre of a trough* This is 
housed in a rectangular wooden box, open at the top, caro 
fully constructed with exactly parallel sides. Tlie needle 
cannot revolve a full circle, because tlie box is too narrow, 
hut short graduated arcs of 20® or so arc placed at each end, 
The inmi^iate purpose of the construction is to allow the 
box to be turned upon rhe plane table utuil the needle takes 
up the 0“ position, showing that tlie sides of the box arc in a 
magnetic North-South direction. 

The third item in the plane tablet s outfit is the Sighting 
Rule or Alidade, which in its simplest form is but a straight¬ 
edge, at the ends of which are sights. If you look tiirough the 
backsight and align the foresight upon a dismnt object, die 
straight-edge gives the exact direction between the observer 
and the object. 

Usually the alidade is made of box-wood and has bevelled 
edges, along which arc graduated a number of useful scales 
for the plane-tablcr’s coiivcnieiice. The sights are upright 
when in use, hut are made to fold flat. In the backsight there 
is a narrow slit, and in tiae otlier a vertical wire or liair for 
use as a sighting vane. 

The use of the plane table is twofold. First, when the 
framework of a survey is already plotted upon the sheet of 
paper on the table, it can be used to fill in the detail. We wil! 
see its use in this way by completing the map of tlie island 
already triangulated. Secondly, it can be used to plot both 
the detail and the flamework of a survey, in which case the 
work begins from each end of a measured base hne and 
extends as the positions of distant points arc cstabUshed. 
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Use of thi Pla»$ Ttihlc as Applki to Already Triangulated 
Territory 

On page 6 i we saw that after tmiigEilation it w'as neces¬ 
sary to divide tlae island into sections, each to be surveyed 
for detail sepai'acely. There will be a inap-siieet for each 
section, and the first step is to plot the correct rdatfve 
positions of all die trigonometrical stations coming within 
the section. 

The table is taken to one of tlie stations and firmly fixed 
upon the ground. On it is placed the alidade, with its edge 
along die straight line joining the observer’s position as 
plotted on die map with that of a second station, The tabic 
is then revolved about its pivot until the distant station is in 
alignment with the siglidng vane. Tlie table now being set, 
the screw is tightened to prevent furtlier movement. 

Next the box compaisi is placed upon die table and turned 
sc tliat the needle comes to rest upon the o® line. Pencil lines 
are drawn on the map along each of the parallel box sides, 
so that the table can be set by compass at any subsequent 
position in the field. 

If the trigonometrical stations coming witliin this section 
of the island have been plotted on the map coriectly, it will 
now be possible to sight them one by one with die alidade 
placed with its edge along the corresponding line on the map. 

It is dear that detail in the iieiglibcmrliood of die observer’s 
positioin can be sketched in immediately, by keephig direc- 
tion correct and converting measured ^stances into tlicir 
correct scale values. 

It is dieii necessary to place the alidade upon the map with 
the nearer end of the straight-edge touching die observer’s 
plotted position. Using die fmger-nail or pendl to prevent 
movement away from this point, the alidade is nimed about 
it until a distant object, such as a signpost, gate-post, church 
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spire, or chimney-stack is in alignment with the sighting 
vane. A pencil ray drawn along the straight-edge will give 
the direction of the object j and die alidade is then sighted 
npon other distant points and a pcndl ray drawn from each. 

Tlie next step is to move to a second trigonometrical 
station, but before leaving it is necessa^ to write neatly 
beside each ray some indication of the object it applies to. 

After fixing the plane tabic at the second trigonometrical 
stadon the map is set by placing tlic box compass exactly 
between the parallel lines drawn previously, and turning tlie 
table-top until the needle comes to rest upon the o“ line. 

It should now be possible to sight the alidade upon the first 
trigonometrical station, and on others, wi th the straight-edge 
placed along the corresponding Hne of direction on the map. 

With the finger or pencil upon the observer’s new position 
to keep the straight-edge touching it, sights arc now taken to 
all those objects for which rays were drawn at the first 
station, providing, of course, that they are visible, Complete 
pencil rays need not now be drawn, but only short rays, each 
cutting mat drawn at the previous station wliich applies to 
the same object. By means of these intersections, die 
positions on the map for signpost, gate-post, and diurch 
spire are determined. Complete rays will, however, be 
drawn to represent the direction of additional points of the 
landscape to be plotted by intersection at a later stage. 
The sketching of detail near Station No. 2 will he done as 
before. 

One tlien proceeds to each of the positions found by 
intersectioQ, sets the table, and sketches in tlie local detail, by 
which time a great deal of tlie map-making of the section 
will be complete. 

If a space upon the map has been missed by the intersection 
method, the plane table is set at a position within the un- 
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mapped area, and rays axe drawn representing dh^Uorisfi^m 
objects of known position. Ttie ^int where the mys cue 
represents tlie resected position of the observerp and detail 
near is sketched in. 

The interpolation of supplementary stations a^id sketching 
in of detail continue until die mapping of die section is 
complete. 

In order not to confuse die reader^ the question of contour 
drawing has bcai ignored in die foregoing paragraphsp but 
no sectional survey would be complete widiout it. 

In order to save tjine die plane tabicr carries out Ids 
contour surveying siniultafieoujsly with die work so far des- 
cribed. for tliis purpose it is best for him to use some form 
of clinometer, and there is an instrument called the Indian 
Clinometer specially constructed for use with the plane table. 
By using It the plane tabJer can measure the angle to the 
horizontal of a distant station above or below him, to draw 
the contours as explained on page 50. 

Uic of Plane Table Applied to Territory not Previomly 
Triangulattd 

A detailed description of pl^e tabling under dhs heading 
h hardly necessary if its principles liave been understood. 
The first step is carefully to measure a base line. The table 
is fiKcd so that a plumb-bob suspended from its centre hangs 
vertically above one end of the base. This will be Station 
No. 1, No. being at the other end of the line. 

The base is plotted accurately to scale upon the paper, and 
the table set so that the station at tlie fiir end of the base is 
sighted correctly when the alidade has its straight-edge along 
the base line drawn upon the paper. Detail near tlie table is 
sketched in^ and rays arc drawn indicating the direction of a 
number of suitable distant objects. The relative positions of 
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tliese arc determined by intersection when other rays arc 
drawn at the second station. 

Ultimately the field is esttended by resection from known 
points, and tlie map completed. 

When die various sectional surveys of the island are com¬ 
pleted, the maps embodying them arc gathered togeriicr. 
From the itifoniiadon they supply the complete map of die 
island on a smaller scale is produced ready for printing. 

In order to discover the position of the island on the earth’s 
su^cc, astronomical observations arc made to dcfCrniiiie the 
eicact latitude and longitude of one of the trigonometrical 
stations. A second observation will decide the relation of the 
whole map to true North. 

■When a map is made of a relatively large part of the 
earth’s surface, there is a difficult problem to be faced, for die 
carth*$ surface being spherical, it is not simple to depict it 
Oft a flat sheet of paper. This introduces us to the subject of 
Map Projection. 


CHArTEE FIVE 


MAP PROJECTION 

The earth is nearly splifidcal in shape, a little flattened at each 
pole, like an orange, so that tl^c polar axis, or the duimeter 
ftoiii pole to pole, is a little shorter than tlie diameter from 
one side of the ecpiatot to the other. The fonner is 7900.i 
niiles, and the latter 792(5 ,<j miles; tlie difference is so snnall— 
about I in 300—that it would not be noticcahlc in an exact 
scale model. For practical purposes a globe witli the geo¬ 
graphical features of the world drawn opcai its surfice, such 
as we use at school, gives a true representation of tlie slupe 
and relative siac of the land and sea masses. 

Map Projection is tlie science of transferring to a flat 
surface as accurate a representation as possible ofthe earth’s 
sutfacc as depicted on a globe. 

If it were possible to take a sheet of transparent paper and 
wrap it round a globe so that it touched the latter all over 
without any creases, it would be simple to trace the cudincs 
of tlie continents asid oceans from the globe to the paper, 
when dijs was opened out flat the tracing upon it would be 
a map of die world, true to scale, with the shapes and relative 
sizes correct. Unfortunately t!ie problem is not so easy, 
because witliout creasing we cannot put a slieet of paper 
around a sphere to touch it at all points. 

Tlieorctically it is possible to take a sheet of malleable 
metal and to hammer it over a ^hcre or over a hemisphere 
so tliatit would touch all parts ofthe curved surface. If such a 
sheet of metal is actually moulded about the northern hemi¬ 
sphere, so tliat the centre of the metal bowl is touching the 
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North Pob aiad die rim lies allsrownd the Ec]tiitor, then^ if 
the outline of the oondnents and oceans were marked in on 
the hemisphere with priucer's ink* they would be transferred 
to the inside of the metal bowh and wc should have accurate 
shapes and sizes. It is now for us to see what happens when 
the bowl is hammered flat again. 

It is clear that the rim has to stretch a great deal for the 
bowl to become a disk. All parts have to stretch to some 
extent, except the part of the bowl that touched die North 
Pole, and the nearer the rim die greater the stretching. It 
follows that the sizes of countries and seas near the Equator 
are going to be gready exaggerated. Measiirementwithapiccc 
of string will show that the stretcliing in the direction parallel 
to the Equator is rnuch greater tlian die stretching, if any, in 
the direction from the Pole to the Equator. Therefore the 
exaggeration of countries or seas is not proportiotiate and 
not only are the relative sizes wrong, but the shapes are 
wrong too. 

There is* indeed, no wav of representing on a flat surface 
both the correct shapes and relative sizes of masses drawn on 
a sphere^ and the globe is the only possible true scale model 
of the world. If an area represented on a flat surface is very 
small compared with the total area of the eartl^ the distortion 
need not be great In the metal bowl, for insEaiice, there was 
not very much stretching at places near the Pole, and none at 
the Pole itself A piece of tradng-paptr could be used to take 
from the globe a very accurate map of England, Ireland, or 
the Englisn Channel, and the relative size of a town is so 
small that to make a map of one involves virtually no 
question of projection. 

What, then^ of atlas maps of large areas of the world or 
of continents ? Do diey give us a wrong idea of the sliape of 
Asia ? The answer is, 'They do.' Is the area of Greenland 
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compared with th^Lt ofMtsdco different from that conveyed 
in an atlas map of tlie world ? The answer is*'Yes, uxilcss it 
is a map specially made to show correct areas, in which 
shapes are necessarily distorted/ 

It will be noticed that in the attempt to e^rplain tKe prob¬ 
lems of projection by reference to the malleable metal bowl 
flattened out into a disk, one thing did remain correctly 
represented. This was the direction of all parts of the map 
relative to the North Pole. The true North of any one point 
did not alter during the flatLeiiing-out process. If die metal 
bowl had not been placed with its centre at the North Pole, 
but somewhere else on the globe, the centre of tKe eventual 
disk would have been a kind of artificial Pole, the direction 
of wliich would have remained true for all other points during 
and after the flattening^ouL The compass bearing of an 
object from a stated direction, usually true North, is known 
as its Azimuth, and projections which show the correct bear¬ 
ings of all points measured from the centre of the map arc 
called Aziniuthal Projeaions. An alternative name indicating 
the same type of projection is Zenithal, 

Latitude and Li>ngitude. Globes of tlie world, which are 
called terrestrial globes, have marked upon them meridians 
of longitude and parallels of latitude, usually at 10* intervals. 
The former arc all of equal length, being drawn from pole 
to pole, and places on the same meridian have the same 
longitude, which is measured in degrees east or west of 
Greenwich. The parallels of latitude are circles parallel Co 
the Equator, cutting the meridians at right angles. All 
places on the same parallel have the same latitude, measured 
nordi or soudi of the Equator, but, unlike the meridians, 
the parallels have not the same length. The Equator is the 
longest, and the others become smaller the greater their 
latitude, until at 90® they disappear^ for 90*^ North and South 
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Fig. z 4. M&ridhns of lonaitude 
and pdralleis of latitude 


are due poles themselves. 

If we were about Eo 
draw the geographical 
features of the earth 
upon a globe, we would 
begin by drawing meri¬ 
dians of longitude and 
parallels of latitude 
upon itj probably at xo* 
intervals. Tliis would 
provide a framework 
upon wliich the correct 
position for each place 
in the world could be 
dctcmniincd according Eo 
its known latitude and 


longitude. With care and patience the whole surface of the 
globe could be filled in correctly, just as in ChapEet i we 
constructed the plan of a room by plotting the position of 
objects by their distances from ccM5tdinate Hues, 

Now, it is impossible to represent the land and sea features 
of tlie earth upon a flat surface without distortion, and it is 
just as impossible to draw nieridians and parallels upon a 
slieet of p^er without errors in dieir form and length. If a 
number of atlas maps are examined it will be seen that in 
some cases the lo^ parallels are nearer togetlier at high 
latitudes than they are towards tixe Equator, and in other 
cases the opposite is true. On a terrestrial globe, however, 
they arc the same disEance apart in all latitudes, ail die meri- 
diar^s bebg divided at equal intervals. Any alteration from 
this latter state of affairs indicates an alteration in rlie scale of 


distance along die meridians, the scale increasing as the 
distance along them between each pait of parallels increases. 
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Upon die globe the parallels become shorter as their 
latitude increases^ and at the pole they disappear, but upon 
many maps they do not hcconic sliortcr to die same extent, 
and in some all the parallels are jhown the same length, the 
poles themselves heitig sho’wn not as pohits, but as lines the 
same Ictigtli as tlie Equator. This state of affairs indicates an 
increase in the scale of the paraUdj;, die scale increasing 
die total Icngdi of the parallel concerned is longer rhaii it 
should be. 

Upon the globe each paraikl is divided equally by the io° 
meridians. If upon a imp a parallel is not divided equally^ it 
shows tJiat tlie scale along it is clianging, being increased as 
the meridians become faidier apart. 

Ejjeci of Alter rftwn of Settk. Upon the errors of scale along 
the meridians and parallels depends the distortion of knd and 
sea masses drawn upon their framework. Suppose, for 
example, d^at. a particular island was of such a size and sLipe 
that it exaedy fitted into the space between two parallels and 
two meridians [Hg. 2 ^ (^)]- If the scale along die parallels at 
the position of the island h doubled^ but die meridian scale 
remains die same, the island is stretched twofold in one 
direction ajid doubled in area [Fig. 25 {2)]. If die scale along 
the meridians at die position of the island is doubled, but the 
parallel scale remains the same, the island is stretched twofold 
in die odicr direction and again doubled in area [Fig. 25(3)]. 

Orthotnorphk or Correct Shope Projection. If both scales are 
doubled, the Lslajid is strctchod twofold botl\ in length and 
breadth, and the area quadrupled, but d^e equal increase of 
size in each dhrecrion does not alter the shape [Fig. {4)]. 
This fact is of die greatest importance, because it means diat 
any projection ’winch keeps the meridian and parallel scales 
equal to one anodicr at all points of the map, no matter ho’w 
they alter together from point to point, maintains die correct 
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shape of small islands, lakes, and bays. For instance, around 
the sliores of a continent on tliis kind of map aJI the small 
features will be the correct shape. Unforcuni^tely they will be 
shown on different scales at different parts of the continemt, 
the shape of which will be inaccurate. 
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Fhj, Showing the dfect of alteration of scale alon^j Mridiajia md 

parallels 


Projections which maintain the true shape of small areas in 
this way are called Orthomorphic Projections. 

Homclcgraphtc or Equal-Aied Prcjections. l£, however, at 
the position of the above island one of the scales were doubled 
and the other halved, the island would be shown very dis¬ 
torted, hut the area would be correct; by doubling its length 
and halving it^ width the area is not affected [Fig. 25 (5)]- 
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This fact is also of great importance^ because it means 
that any projection winch alters die meridian and parallel 
scale in inverse proportion maintains the correct area of 
lajid and sea features all over the inap. 

These projections are called Equal-Area or Homolo- 
graphic. 

Distortion of Sh^pa Du^ to Shemn^. Errors in die scale of 
meridians and parallels are often accompanied by errors of 
the angle at which they intersect. On the globe die angle is 
po°, but on maps it sometimes varies at different points. As 
a result of this the small shapes formed by the intersecting 
lines are different &om the corresponding shapes on die 
globe, the ef&ct being most marked near the boundary of die 
map (Fig. 26). 

How to Make Allotifisnces for Projedion^ To majiy readers 
it will have already occurred that a very quick method of 
judging distortion in a map is to observe 
the difference in size and shape of these 
small areas, enclosed by dxe intersecting 
meridians and parallels. Jt is a good plan 
to become Lmiliar with their form upon 
a globe, nodcing that although they are 
exaedy similar anywhere between the * 
same pair of patal!els+ they vary from the Fi&. 26. DiEtoniqxn 
Equator to die Pole. Any variacion due ^ ^ 

to projection can then be quickly judged. 

There are many methods of projection, differing widely in 
their methods of constmetionp and having different errors in 
the shape and sise of land and sea features. For the reader 
who wishes to understand each thoroughly, books upon the 
subject are mentioned in the bibliography at the end of this 
book. 
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For ptirposc it is unnecessary^ to enquire so ciccply. 
This chapter attempts only to prevent the reacicr from being 
tnijied hy the shapes^ relative sizeSp distances represented 
in ordin^y atlas and wall maps, if well produced, these 
show the method of projection upon tliein, but it is a feet 
that to most people this information has no meaning and is 
rarely noticed. In order to make allowance for distortion^ k 
is necessary to understand how the scales along the parallels 
and meridians alter in each projection, atid tliis information 
is provided in Chapter 6 , ■ 

The Prmdphs of Mrp Projection. The systems by which 
the meridians of longitude md parallels of latitude arc drawn 
on a sheet of paper to provide die framework of a map can 
be divided into two distinct types, die Geometrical and the 
Non-Geometrical. 

Geometrical Projections Let us suppose tliat wc have a 
hollow glass globe widi the meridians and parallels drawn 
upon its surfrice. If at its centre is placed a pouit of light, a 
shadow network of lines will be thrown upon a paper screen 
placed in contact with the globe in one of three ways (Fig, 27): 

r. As a surfece touching at one point only, 

2. As a cylindrical surfece touching at all points along a 
great circle.* 

3, As a comcal surface touclung die sphere at all points 
along a small circle. ^ 


^ Great asd Sfttatl A Grcic Circle h an imagifiary criclc tht pknc 

of’CFhkh parses through tht centre cf the iwoUd. A cut aJon^ it wouki ttsuli 
in two equal hcffiisphctcs. The k an and Mch mtridian 

ia h^Jf of one, but there h sa in^imte number of additional ones intecscctins 
the meridLajlS and paraUcis at varylJlg angles. The shortcal: line joining any 
t“wts poinis on the surface of the wood is pact of a Grcac Circle, a rnattcr of 
^xeat importance tp navigators of the fica and air, 

A Sra^ Cirdc is an imaainary circle the plane of v/hkb does not pass 
through the centre of the ifc-ond, as In the case of any pamliel not the Equator. 
A cut along It icsults in two parts unequal In siac. 
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The sliadow of the mcridiains and parallefs obtained in tins 
way is a Geometrical Projection, and any system of map 
projection winch has mciidians and parallels drawn as tliey 
would appear if a shadow experiment were carried out is 
called a Geometrical Projection, 



Fig. 17, Three Tarays in whidi :i paper screen be made to toueh :l 
ijlass ^lobc ^ (^//) acnitbal ^ tylindrical ^ conics I 

The first mcdiod—of placing a flat screen in contact witli 
a sphere—i$ also used to produce projections witli the point 
of light moved farther from die screen. For explanarion let 
suppose tliat the paper is hdd vertically, couching the 
globe at its North Pole, with the polar axis, or line joining 
the poles, in a horizontal direction. It h cle^r diat, with the 
light St the centre of the sphere, a portion of the Northern 
Hemisphere will be projected rather like a spider^s web in 
appearance. The rest of tlie Northern Hemisphere, lying 
near to the Equator, will be projected beyond the edge of the 
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paper screen ajid the Equator to mtlnity (Fig, 28). This Is 
catted Gnomonic Projection. 



Fig. zS Projectioii (^arnonic} on a flat screen with a 

pcLoC at tba centre cf a hcllpw globe 


If the light is moved along the polar axis to the South Pole 
the spider-web shadow will get smallerj, and more of the 
meridians and parallels will fall upon the screen, the Equator 
itself appearing if the screen is large enotigh (Fig. 29). 
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Upon, the light being moved outside the sphere on a 
continuation of the polar axis, the sliadow of part of the 
Son them Hemisphere will be superimposed upon the 
shadow of the Northern Hemisphere, hi order to remove 
this complication it will be necessary to cut the globe in two 
around its Equator and consider only the projection of tlie 
northern half If the ligJit be moved an infinite distance away^ 
so that the rays of light falling upon die screen are parallel to 



F[G. 19. Projeetion obtained gn a fbt aercen a lumLnotiS pOifiE on 
the opposite: aLn&*C of a hcUow 
(Stereograph Lc Froicction} 


the polar axis, the shadow of the Nordiern Hemisphere will 
appear with every parallel exactly die same size as it is upon 
the globe (Fig. 30). 

These projections upon a flat surface arc similar to the 
projection obtained by the inaugural experiment with the 
malleable metal bowl described on page 71, The bearing 
from the North Pole for any point on the earth's surface is 




Fjc, jq. PnajcctEOf] obtained on a fiat SCtMrt with a liiminouS. point ac 
an snEruire distance; away from tbfi screen and bcyond a potion of 
a ho]low globe. fOrthogfflpbic Profeetjon) 



FIg, 31. Polar Azinujthal J^ual-Aiea ProjectiQn Iti which cbe meri- 
diacia tad patsllsli iiB draUfil by tnathemadcaj tnctaa jO that theif 
tMi^tiTC scslts ^tcr in inyftr.se propordon. The spaefts epdosed 
by the bne* at theeefeus the aame area m 00 the elgbe, bjc the 
«iapc< ace wrong, ^ ■ 
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^hown correctly on the map, and die projection is therefore 
Azimuthal or Zenidial. 

In the above explanations the point of contact w&s the 
North Pole, so tliat the projections obtained were Polar 
AziinuthaL If the point of contact had been some other point 
upon the surface of the globe, the spider-web effect would 
not have bcei> obtained. The meridians would not have been 
straight lines radiating from the central point, nor would die 
parallels have been concentric circles about tliat point. 
Nevertliclcss, these Non-Polar AzininthaJ Projections must 
be remembered, for certain of them are used for atlas maps. 

Nofi-Gcometrical Projecthm. In practice it is often necessary 
to construct the framework of meridians and parallels in a 
form which differs from that obtained by any mcdiod of 
shadow projection. In order to make an equal area map, die 
scales along the meridians and parallels must alter in inverse 
proportion (page 76), and if a geometrical projection is 
adjusted for this purpose, it becomes non-geometrical 

(Rg’ 30- 


I7is. ^ 1 . Polftf A-zkrnWThaJ Equidistant Fiojection in ’ivhici the paraJlcU a.rc 
ari^nKcd by maithcmatLcal nucanB td divldt the radiaiiqg mcridiaji^ Inro 
Icnfltha ’wbich cquul the cOEnesponding Ifingthi on ibt globfi. AH 
disEsmcc* mti^nred fcoin tht Pok arc thus correct* 
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Similar ly I if it is intended to conjtruct a polar map in 
which all distances measured from the Pole are true, the 
parallels must divide the radiating meridians into lengths 
wliich equal the corresponding lengths on the globe. This 
can be arranged if a geometrical projection is adjusted, but 
the result is non-^comctrical (Fig. 32). 

Equal-Area and Equidistant Projections can also be made 
by adjustment of the meridians and parallels thrown upon 
die screen when it touches the globe cylindrically or 
conically. 

Many maps are constructed, However, by systems winch 
bear no reseiiiblanee to geometrical projtsctions. The meri¬ 
dians and parallels are drawn in a form determined by 
matliematical methods. In the Sanson-Flamstecd Sinusoidal 
projection (Hg, 33), for instance, all the parallels are hori¬ 
zontal straiglic Imes die same length as tlicse on die globe, 
equally divided by the meridians, so diat the stale along 
them is correct. The vertical distance between the parallels is 
die same as the distance between diem on the globe. It 
follows that any portion of die world lying between two 
parallels has die same base and vertical height on die map as 
it has on the globe. This makes the projection Equal-Area. 
Distortion of shape is caused by all the meridians except the 
central one being curved. They do not cross the parallels at 
right angles, and their scale is incorrect. Distortion is least in 
the middle of the map, and the projection is valuable for 
representing those parts of the world which he pardy above 
and pardy below the Equator, such as South America, 
Africa, or the Pacific Ocean, 
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CHARACTERISTICS OF THE COMMONER 
PROJECTIONS 

It is not the writers" intention to describe fully each method 
of projection. The previous cliapter cxpLuircd that no map 
of a large area of the world gives a tme representation to 
boch shape and rebtivearea. This present chapter attempts of 
list tlie various accuracies and inaccuracies of the coninioncr 
projections, so tliat allowances can be made for their errors 
when map reading. 

SEcrroN i, ZEb^iTiiAL oe Azimuthal pEOjECnONS 
In the Polar Zenithal or Azininrhal Projections the ceaitral 
point of the map h either the North or the South Pole. The 
meridians are straight lines radiating from die Pole like the 
spokes of a wheel* ^nd the parallels are concentric circles 
with the Pole as centre. At tlie Pole and near to it there is 
very litde error of si^e or shape. Distortion ocairs in lati¬ 
tudes distant from tlie Pole, according to the errors in the 
meridian and parallel scales which are described below* 

In Non-Pokr Zenithal or Azimutlial ProjectioEis Ehe 
central point of die map is not the North or South Pole* and 
the meridians and parallels have a form dilFcring Eoni that 
described above. At the centre of the map and near to it 
there h again very little error of size or shape. To apply die 
errors ofscale described below to noii-polar project]ous^ tiiey 
must not be attributed to the meridians and parallels. One 
has to imagine straight radiating lines and concentric circles, 
and apply the errors of scab to them. 


S6 
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Three common types of zenithal projection^ the Polar, 
Standard ajid Oblique, arc shown in Fig. 34. 




Fig. Thrfi* types, of Prcj<;arioai 


A. Ceorfjcirkiil Types 

The Gtiommlc Projectim (Fig. 28). Scales are correct only 
at the Pole, 

Along the radiating meridians the scale increases rapidly, 
especially witlijn 60® of the Equator. 

Tliat alorg [he parallels increases, but not to the same 
extent as aJong the meridians. 

The projection is therefore neither Equal-Area nor Ortho- 
morphic. It is used for tlic plotting of Great Circle tracks, 
since it has the property of sliowing all Great Circles as 
straight lines. Tfiis property being useful for air navigation, 
this projection is acquirijig some: importance for air niaps 
and charts. 

Tfie Stercograpkic Projection (Fig. 29),, Away from the Pole 
die scale along the meridians and diat along the parallels 
increase in the same proportion. At any place on ie map 
the two scales are equal. 
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The map is therefore orthomorphic, but areas are exag¬ 
gerated as latitude dmiinishcs. Distortion h less chan in the 
Gnomonic Projection, and this method is sometimes used for 
making non-polar maps of che world in hemispheres. 

Sir Henry Projetiiion. Tliis projection is neither 

Ordioniorphic nor Equal-Area, but compromises between 
the errors of shape and si 3 :c to produce a map of iniiiiniuin 
total error. 

Tlie Orthogr{jphk Projeetian (Fig. 30). The scaJc aloitg the 
meridians diminishes away from the centre of the map, but 
that along die parallels is correct in all latitudes. The method 
h therefore not orthomorpbic, and areas diminisli as diey 
recede from the Pole. 

B. NcfhOei>rfte&icnl Types 

As^imntkal Equidistant Projection (Fig. 32). Tlic scale along 
the meridians is made exactly true, so tliat all distances 
measured from the Pole are correct. The scale along die 
parallels increases away from the Pole, The projection is 
used for maps of polar exploration* 

Azimuthal Equal-Area Projection {Fig. 31), The scales along 
the meridians and parallels are made to alter in inverse pro¬ 
portion, the former being diminished and the latter increased 
away firom the Pole. The projection is tliereforc Equal-Area, 
but shows the shape ofeountries excessively distorted except 
near the centre. 

This projection is better known as Lamherr*s Azitnuihal 
Equhalent Projeetten, or Lamherfs ZenUkal Equal-Area 
Projection. 

SECTION 2. Cylindrical Projections 
The parallels of every type of cylindrical projection arc 
straight horizontal lines of the same lengd^^ equally divided 
by the meridiansp which are straight vertical lines. 
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The scaIc coTitiniics 
the same along eacli of 
the parallcU, but is dif- 
ferent for each one. 
Only on die Equator is 
the scale correct. The 
other parallels on the 
globe become smaller as 
they approach tlie Poles, 
so their equal length 
under this projecdoii 
means an ever-incrcas^ 
ing scale. 

Scale errors along the 
meridians vary with tlie 
particular type of pro¬ 
jection. 


A. Geotaetrkal Type 
Cylindrical Equal- 
Area Praji^ctioiL In tins 
projection the scale 
along the meridians 
decreases with latitude, 
in the same ratio as that 


along the parallels 


increases. 


The projection is 
therefore EquahArca, 
hut distorts me shape 
of countries in high 
latitudes excessively. It 
is only used for iiups of 
equatorial regions. 



Fig. 5 ^. The Cjlindric^l Equal-.\ica Fpo^tloq 





Fic. ^6. The Cylindrical B^Liidbcant PrDjtctEon 
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B. Ncu-Cc^me:rk<ii Types 

Cylirn^rU^il Ei^uidiitani ProjcdiofL The scale along the 
inerifiians is maae exactly true. All distances measured along 
them arc correct^ and the parallels are the same distance 
apart. 

The map is not Equal^Area, and distortion in high lati^ 
tudes makes tlic imp useful only for eouatorial regions. 

Mercati^rs Projeclion. The scale along the meridians is made 
to increase in proportion to the scale along the parallels* so 
that at any point of tlie map tlie scale is the same hi every 
direction. Tlie map is therefore orchomorpliic, but areas 
increase rapidly as latitude increases. Mercator's Projection 
is the most popular for maps of die world* and accounts for 
the wrong ideas^ about tlie shape of the continents possessed 
by people who do not understajid the problems of projection. 

The following is a table showing the exaggeration of area 
in varying latitudes: 

0® (the Equator) NiL 
45^^ Areas doubled 

60"^ Areas four times too large 

75"^ Areas nearly i6 times too large 

So® Areas more diau 3 3 times too large 

90® {the Poles) Areas increased to infinity 

For practical purposes latitudes above 81^ Nordi and below 
70® South are omitted. 

On Mercator s maps there is usually a special type of 
plain scale to show the scab of miles along tlie parallels m 
different latitudes* while the increa^ in die scale along the 
meridians can be judged from die intervals at wliich the 
parallels cross them. These increase with latitude ^ wJiilst on a 
globe^ of course* they are equal. 
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The true compass bearing between any two places in the 
world is shown by the sti-aight line between them on a 
Mercator map—an advantage of the greatest importance to 
navigators of the sea and air. Sea-charts are frequently 
projected on Mercator's Projection for this reason. 

The National Projection used on the latent Ordnance maps 
is a modification of Transverse Mercator, itself a variant of 
Standard Mercator, 

The normal Mercator projection increases die scale and 
area the fartlier it is from die Equator, but up to 30® latitude 
the cliange in area is of small importance. Instead, however, 
of using the Equator, the base can be taken trati^vcrsely on 
any one of the meridians; therefore, die scale along tliat 
meridian Nortli and South would be equal, but fardicr away 
to East and West the scale would increase. 

For the survey of Great Britain, a long and narrow island, 
two parallel transverse bases have been used. 

Section 3. Conical Projections 

The meridians of a conical projection are straight lines 
runuing from the top to the bottom of the map. If in the 
Northern Hemisphere, they are closer together at the top, 
and if produced would meet at a point above die edge^ 
wliich would be the North Pole. h. tlie Southern hemisphere 
they converge in similar manner towards the South Pole, 
below the bottom edge of the map* The parallels are con¬ 
centric arcs of circles drawn about tlie point to which die 
meridians converge. 

No geometrical type of conical projection provides a map 
suitable for practical use. 

Non^Ge^m^trica} Types 

Simple Conical Projedhns mth one SianJard Pi^rallei In this 
projection the scale is made correct along all the meridians^ 



94 


MAPS 


SO that the distances heirwccn die paraHcls are die same. The 
scale is also troc along one parallel usually die middle one, 
called the Standard Parallel; but the scale along die others 





jS. Simplt GanicaJ Projection with one Standaid PataElcl 


increases as tliey recede from it, both tow^irds die top and 
towards die bottom of the inap^ 

Tlie projection is dicrcfotc neitlier £cmaI-Area sior Ortho- 
inorphic, and is not suitable for iiigfi latitudes. It h tijcfiil 
for maps of countries wliich extend in a direction from West 
to East and do not cover more than 30° of latitude. 

Cwiicdi Projcc(ien Tu/e Puraiic/^. This 

projection differs from the previous one only in leaving two 
parallels along wliich die scale is truts instead of one. Above 
and below them the parallel Bcale increases, but between 
tliein it diminishes. 

The advantage of this airangenicnt is. t 1 ;at the amount of 
error at die top and bottom of die map is less. It provides 
good maps of EuropCj Asia, North America, and Ausrralia, 
and is also u.sed extensively for making atlas maps of indi“ 
vidual countries. 
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Conical Eq^tol-Area Projccilm. The two previous projec- 
tons can each be modified to make the dis-tance between the 
parallels—(.e., the meridian scale—vary in mvei'se proportion 



F[g. 59. Coflica] PcojccEEcifi twilH irwo Standard ParaUcIs 
(Northern Hemisphere) 

to tise parallel scale^ This results in areas bemg slsown 
correctly. 

Comcnl Orthoifforpjfic Project!on. Tliis projecrion is the 
opposite of the previous one. Ttie meridian and parallel 
scales change in direct* and not inverse proportion, so tliat 
at any point of the map the two are equal. Small sliapes, such 
as chose of lakes, bays, islands, etCn, are shown correctly, but 
exaggeration of area occurs above and below the standard 
parallel. If there arc two of these, areas between them are 
dinihiishedK 

Section 4 . Other Non-Geometrical Projections 

Under this Jiead arc included importaric projections fre¬ 
quently used for niap-mahirtg whiai do not come within 
the Arimndial, Cylindrical or Conical classificaEioiis. The 
sJiadow method of projection has no bearing on their con¬ 
struction. The parallcis and meridians are drawn in various 
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ways, and each projection has its advantages together uvith 
its disadvantages. 

The Pdlycenic Projection. The scale along the central and 
vertically straight infiridLan is true* Suppose that a series of 
simple conical projections were drawn, with the standard 
parallel of die first at io“ latitude, the standard parallel of die 
second at 20° latitude, and so on, and the distances between 
all the parallels the same as that, upon the globe, Now, a 
composite map made up by taking die standard parallel out 
of each of die above series, and placing it upon a central and 



Fig. 40 . The P&)ycofite Projectiort 

\rertical straight meridian of truc5cale, will give the paraUcls 
and central niecidian of die poiyconic projection. To futid tlie 
position of the otlier meridians it is necessary to mark off on 
each parallel the positions where the meridians crossed in the 
projection for which it was the standard one. The polyconic 
meridians arc drawn to crojs the parallels at these positions. 

Owing to the nature of the constmetion, however^ these 
will be curved lineSp and the scale along tliein increases the 
farther east or west of the central meridian they become. 

Near the central meridian shapes and sizes are fairly 
accurate^ to that for countries not extending much beyond 
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jo^ on each side of the central meridian the projecEian is 
very usefuL 

Si^nsofi-Flamsteed Sinusoidal Projection. The parallels of 
latiirudcin this projection are horizontal straight lines with the 
scale along them correct. The meridians therefore divide 
each parallel into equal lengths (see Hgs, 33 and 41). 



The scale along the central and vertically straight meridian 
is also true, which makes the vertical distance between the 
parallels correct. 
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All other meridians arc curved lines, the scaJe along which 
becomes greater as they near the cast and west boundaries 
of the map, 

JEacli small quadrilateral formed by the intersecting 
parallels and meridians has the correct area, because its top 
and bottom sides, and its vertical hdght^ arc CJ^ctly the 
same as tliey would be upon a globe of equal scale. The 
projectionis therefore Eqaal-^Area, but distortion is excessive 
everywhere except in die middle of the map. 

Africa, Soutii America, and tlie Pacific Ocean are usually 
.mapped on tliis projection, which is seldom used for any- 
tbijig else. 

Bonne's Equ^il-'Afea Projocihn. This is a modified conical 
projection resembling the Sanson-Flamstced SinuLsoidai in 
certain ways. For instance, the scale along die parallels is 
true, but their forni is that of concentric arcs of circles. The 



Pig. 41 . Edruie’^ Equal-Projection 


scale along the central and verricaJly straight meridian is 
true, ■which makes tlie vertical distance between eacli pair of 
parallels equal and correct. 

The projection is Equal-Area^ but because all meridians 
but the central one ate curved and of varying scales^ it is not 
orthomorphic, except near the central meridlanH 
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It serves very well for areas- not near the Poles and not 
extending far to east and west. 

Molhi^ddc s Equal-Area Projciidau. The prallels of latitude 
are horizontal straight lines, hut the distance hetween thent 
decreases sliglitly from tlie Equator to the Pole. Near the 
Equator they arc wider apart dian they would be on a globe 
of tlic same scakt and near the Poles they are closer togctlier. 
This ]iieans diat the scale along the central and vertically 
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straight nicridiati is not constantp but dimiiiislics witli lati¬ 
tude. The scale along other meridians increases to the east 
and west of the central one^ and they are curved. 

The scale along each of the parallels is constant, buf in-^ 
creases slightly with latitude. 

The projection has the advantage of being Equal-Area, 
but distortion of shape is considerable. Only at two pohits is 
it orthomorphic^ roughly at one-quarter and three-quarters 
the distance along the central ineridiat^ 

MoUweide's projection is somctiines used to represent 
hemispheres or smaller areas. 

Prcje£:tion tiy Rcct^i'iguli}r This projectioiip 

often called Cassini's, is of great importancCp because it was 


N 



FiGh 44. The Ftbidpte of C^inrs Pipjccrion 
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used in the i-inch Ordnautice Survey m^p and the large-scale 
plans of England. 

In Chapter l it was explained that, when making a plan of 
a room, the position of an object is determined by measuring 
its distance from two walls, and it is plotted by measuring 
scale distances from coHDrdinate lines. 

A map of a country can be projected by similar means+ 
provided that its areals not large compared wicb the surface 
of the earth. For the l-inch Ordnance Map of England a 
meridian passing through Delamerc Forest in Cheshire was 
chosen as the vertical co-ordinate, Tlie position, of any place 
in the country can be determined by finding the length of 
the perpendicular drawn from it to the meridian, and the 
distance along the latter between the foot of die perpen^ 
dicular and some fixed point. The horizontal co-ordinate is, 
of course, the line at right angles to the meridian at the fixed 
point. 

For convenience in the case of the English i-inch'-to^tlie- 
mile Ordnance Maps, these distances were converted to 
measurements north and east of a point situated in the sea 
soudi-west of Land's End. Upon the maps were drawn 
horizontal and vertical straight lines at distances apart repre¬ 
senting 5,000 yarck, each marked in the margin with its 
distance north or east of the point near Landes End. They do 
not indicate latitude and longitude^ and must not be con¬ 
fused with parallels and nijeridians, to which they arc not 
even parallel. Their purpose is vo indicate the position of ajiy 
point relative to the co-ordinates. 

Owing to the small relative area of England, this method 
of projection provided a very accurate map. On the coast of 
Norfolk, where the error is ^eatest, it is only about i in 
r,ooo^ which is less than possible errors in map-printings As 
will he explained later, the Cassini projection nas now been 
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abandoned in favour of the National Projection^ a modifi¬ 
cation of Transverse Mercator, 

Air maps nicd in modern air navigation may be broadly 
classified into topographical maps and plotting charts, both 
of which raise interesting problems of projection. 

The question of suitable projections for air maps is at 

f )rc3ent being discussed* and various hitherto unpopular and 
irtle-kiiown projections arc coming into use. The principal 
are the GnomoniCp the Oblique Cylindrical or Oblique 
Mercator, ai^d die Conical Orthomorpliic, 

These projcctiojis are considered to supply die main re¬ 
quirements of an air map, tliat the meridions and parallels 
must intersect at right angles and the scale be constant^ or 
that Great Circles must be shown as straight linos* die latter 
only being provided by tlie Gnonionic projection, die 
Oblique variation being considered the most suitable. 

For plotting purposes, Mcrc^tor^s projection is still the 
obvious choice* especially up to about 65'^-70®" lacitude. 
Above this the scale defect begins to tell and outweighs die 
advantage of the straight rhumb line* and therefore for rhese 
regions two other projections have been suggested* the 
Polar Stertogr^phic {see Fig, 29 on page Si) and the Zenithal 
Equidistant (see Fig. 32 on page £3). 

From the plotting point of vieit may ^eetn disturbing 
that three different projections should be used for plotting 
air maps; yet there is a curious madieniatical relation sliip 
between the three types^ When the tangent cone of the 
Stcreograpliic becomes a tangent plane at the Pole the pro¬ 
jection grows into the Zenithal. On the other liand;* when 
tlie parallel of tangency approadies the Equator^ the Stereo- 
graphic merges into the Mercator, 

Radio aids* which necessitate in certain cases a special grid 
for plotting air maps* raise a number of intei'estiiig problems 
chat have not yet been solved 
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CHAPTER SEVEN 


INTERPRETATION OF MAPS 

A MAP gives a complete picture of ihe cotiiitrysidc it repi'C- 
sentSp mcluding hills and valleys, railways and roads, rivers 
aiid villages, and all die otlier features of interest. Anyone 
who has learned to read it well can easily picture to hiimself 
what a certain part of tlie landscape loolcs like. The larger tiic 
scale of the map, of course, the more accurately this can be 
done, but for the purposes of this chapter we shall take tire 
l-inch Ordnance map as our basis. 

Sigjis 

In order to help the reader of maps, the way in whach 
various features such as rivers^ woods, railways or churches 
are drawn on the map have been standardised for each main 
series of maps. The signs are dwa-ys shown on the smaller 
scale sheets. 

Hflh. The main difficulty tlie beginner in map reading 
fmds when he tries to picture die country shown on die map 
is in the changes of height. These are shown by contour lines, 
broken at intervals to give tlie figure of height of the line. 
Tlie farther away from one another these lines arc, the more 
gentle is the slope. The highest contour of any liill will be a 
small circle, in which is usually placed a dot witli a figure of 
height of the summit. In some very flat parts of England 
whole sheets of the map hardly bear a contour line, while in 
others die map seems covered with them. 

From the contour lines it is easy to construct a rough 
gradient chart for walking or cycUng purposes. Such a chart 
(see Fig. 45) is made by tracing the road from the map and 
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marking eack contour line tiiat cuts it* and then extending 
the cut& to a series of equidistant lines marked with the 
contour figures and drawn so tliat as far as possible they lie 
parallel with the road. By joining the ends of die extended 
lines a rough idea of the gradients will be obtain ed^ though 
the windings of the road will tend to exaggerate them, as in 
the hill oii the drawing. 



Roads are usually represented in different colours accord¬ 
ing to their classification. The lowest grade is sometimes 
unsuitable for cyding or motoring. Most maps also show 
foofpatlis. 

Rivers shown blue* as also are canals^ lakes and the sea. 
Where rivers or canals have locks, these are shown as v*s, 
with the points fking the rise in height. 

itrtifiivflys. There are different signs for double, single and 
mineral Imes, and for over-bridgeSt tmder-bridges and level- 
crossings. 

Churches. There arc signs for churches with towicrs, with 
spires and without either. 

Other countries have their own sj-^tems of conventional 
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signs p while both the Army and die Ajx Force have their 
own signs on the maps they uso^ the former to siiow the 
kind of military formation or fortification, die latter to show 
aerodromes^ landing grounds ajid so on. The latter use violet 
tints as well as contour lines to indicate the heights^ while the 
Iiighest points are overprinted widr a solid, dark colour in 
order to draw tlie pilot's attention to the miiiiniuni Jicight 
at wliich he should fly in order to clear dicm, A typical air 
map used during the war is shown as the frontispiece of diis 
book, 

Scak 

The meaning of map scale has already been explained in 
Chapter L The Ordnance map shows scales in miles and 
kilometres upon each sheet, and also gives die Representative 
Fracdon, in the case of the J^hudip 1/63,360- Until the 
reader is clear as to die sjcalc of the map it is not possible for 
him to judge distances. 

North 

True North, together with the magnetic variation, h 
marked upon every map. The amouJit of the variation and a 
date is also givesi, and also the amount of annual increase or 
decrease. If it is necessary to set the map accurately so that 
the North shown hy a compass cx^ily corresponds with die 
magnetic North on the map, it is quite easy to work out the 
variation for tlie cuireiu year from die figmes given. 

Using the Mdp 

Once the conventional signs, the scale and the dircctioi^ of 
North are known, we can use the map to fnid our way about 
the country in two ways. Either we may be at a known spot 
like a railway station and want, say, to £uid our way to a 
village some miles away, or we may be lost, and want to firud 
out where we are. 

In the first ca$e, we need to sc: the map by Lisrng two 
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known positions, bodi shown on the map* The station at 
which we ahghtied froni the train and the one before will do. 
The simplest way of setting the map is to lay it on a station 
scat so that the railway line on the map is parallel to the real 
one, and the last station on the map is in the direction of the 
last one on the railway* Tlie direction in whicli otir village 
lies can then be seen from the map by measuring the angle 
on the map at which it lies to the railway line at our station. 
The same angle will apply to the leal village. We can now 
plan our route on the map, knowing tliat all left turns on die 
map will be left turns as we walk, so long as we hold the 
map the same way* 

In the second case, die problem of where we arc can be 
solved by first piddng some prominent object out of tJic 
country we can see. This may be a church tower. Then let us 
pick a second object, say a railway viaduct. Can we find a 
church tower and a railway viaduct on tlie map in the same 
sort of relation to one another i let us say that on the map 
there are two church towers that are both possibles for our 
purpose, though we can only see one—die odier probably 
being hidden by trees. Let us set the map so that one tower 
and die viaduct are In die same rdacion as on tlie map, and 
note whetlier other features on the map fit into die view we 
can see. Are die liills in the right place; What about the 
electricity power lines over to the left f If everything fits in 
wc have chosen the right tower. Otherwise, we must try widi 
the otiier* Once the country can be identified, itis simple by 
taking the bearings of objects to decide one’s own position. 

It may help if, before tr^^ng to identify objects, you set the 
map so that the magnetic North arrow on the map (allowing 
for the correction) points correctly. This is easy enough if 
you have a compass; if not, you can estimate north from the 
position of the sun, which in the northern hernisphere is in 
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Fig, 4 iG. Tbc i<» km. stjusuKS of ch* National Grid. The Point of Odgin 
(O) ifl shown soutb-wfist of Lindas End. 
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^'iC, 4Tr "rhc KnrniaJ Nacional Grid RsfcttrtOC of ^hLi finjrit P is shown 

the south for the larger part of the year, in die morning to 
the soudi-castj in the afternoon to the south-west (see 
also pages 44 and. 45 )h 

The grid references as used with die National Grid are not 
at first: very easy to undcrstaiidp but once tlie system is 
grasped it is applicable to maps of any scale upon whicli the 
Grid is shown. Tlie main emphasis in this description is put 
upon die Grid as it appears upon the smaller scales, sudi as 
the i 4 nchj since these are the maps which the ordijiary 
reader most often uses. 

Since the working origin of the projecrioJi lies to die 
south-west of Landes End (Fig. 46), it follows that all refer¬ 
ences are positive, and all points oji due map will lie to the 
north and east of the origin. Let us take the point P shown 
in Fig. 47, which lies somewlicre in London/ To the 

* F(sr all lafhfrmric^i pn the NaUpnaJ Grid, including chc use of the 
illu^cpicLQfis, special acfcnowlcd^nncnt must be iniufc to Ordnance Surrey 
Bookkt No. 1 if iJft 

published by the DlucFO^Genetal of the Ordnjinoe Survey m Novembcifi 
* 94 ^ 
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nearest mjctre the co-ordinates of this point arc E538932* 
Nr77061, In other words^ die point lie$ 533p932 metres ea&t, 
and 177,061 metres north of die origin. Since, however, che 
figures for the easting are always written before diose for the 
northing, and since on the smaller scale maps we Jo not 
require to know the position of the point; to anydiing more 
accurate drin die nearest Jiundred metres, wc can drop the 




Frt^L Top : tht Grid as ahown on ttic lo-n^ilc arid maps. UlC 

jitifit fibres d&iiDte TO km. Boimm ; the Gred jls shown ort ttw I-inch 
and £-iiijdi inaps. The dcmbic figures rtpreseat t*ns and dijjLCS of 
knu In bodi die o£ km. are sbgWTt as small 

agairkst the large aoesp 
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letters E ^ud Nt and tlie last two figures of eadi ordin^tep and 
write 53 S9, 1770. 

Since, lioweveij we usually know the position of a point 
to t]ie nearest TOO kniSn, we can drop die first figure and 
write 3 Spj 770, thotigli we must reiueiiiber that they repeat 
tlieniselves every lOO kms. These figures, written together, 
as 3^9770* are known as the Notiml Natioiral Grid Refer¬ 
ence, On the i-inclip 2j-iixch and 6-incli maps the first two 
figures of the easting and northing (in this case 3 S and 77) 
are printed in large type^ tlic tliird being estimated by eye 
or drawn by ha^id o]i die map, while die original firjt: 
figures (in tfis case 5 and i) arc indicated as small f^urcs 
every 10 kms, Thii is shown clearly in Fig. 4S. If it is 
necessary* when giving the Normal National Grid Refer¬ 
ence, to make it unique in order that it shall not be confused 
with a sirmlar reference 100 kmsH away* the figures repre- 
senring hundreds of kms, are put in front of the others* and 
separated from them by a stroke. The point we have been 
seeking would dicn be written Si 12^9770y and in diis form 
is known as the Full National Grid Reference. By prefixing 
figures in this way we, in fact^ divide Great Britain up into 
100 kiru squares, as is shown in Fig. 46. Such a diagram is 
printed in the margin or on the cover of die snialhscale 
mapSn and the prefixed figures in fact serve to identify the 
squares rhemselves. 

On smaller scale maps* such as the {—inch and the 
i/roinch| however, it is probably not necessary to locate a 
point more exaedy than to the nearest 1 km. In tins case, the 
figures representing hundreds of metres can be dropped, and 
instead of 3 89770 ive can write 3 877* This shortened form is 
known as the Normal Kalometre Reference* or 'Four 
Figure.' To avoid the possibOity of confusion with other 
references lying loo tiuSn or more away, it is usual to add 
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the same prefixed figiires^ and write 31/5877, known as the 
Full Kilometre Reference, or 'Full Four Figure^. On tliesc 
maps the grid lines are shown with single %iires of 10 km. 
wiA figures showing the hundreds of Icms. inserted in small 
t/pe at eacJi 100 km. line {see Fig. 48). 

The method of computing tlie references upon the Large 
Scale Plans is similar, but since in diesc cases it may be 
necessary to give the position of a point to the nearest metre, 
the full references arc used. The details are explained in the 
pamphlet to wliich refetence is made at the foot of page Tio. 
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CHAPTER EIGHT 


THE EARLY MAP-MAKERS 

HiSTORT ofccj) seems to the reader a list of dates better 
forgotten, of names tliat cannot be made alive, of events that 
have nothing to do with the modem world. When, however, 
one takes a snbjcct such as map-niakingj and traces its 
history from the earliest days down to the present, and sees 
whac infltience dates and men and events have iiad upon it, 
then history becomes alive, being indeed the record of people 
who did things that still affect the world. We shall see that 
the old names famous in cartography or map-makbg— 
Ptolemy^ Mercator, and Saxton—still live in die Ordnance 
sheet that we buy before sctdng off for a holiday. 

The two essentiak of map-making^—a method of deter¬ 
mining the position of a point on tlie earth's surface so that it 
can always be found by anyone, and a knowledge of the 
shape of the world and its approximate size—both owe their 
foundations to the men of what wc call "the ancient world". 
The Babylonians, before the Romans, divided die circle of 
the sky into 360^^ and each degree into 60 minutes, and each 
minute into 60 seconds. {They had a system of counting 
based on sixties and figures that would divide into sixties, as 
we have one based on hundreds as well as the remains of die 
old Babylonian system), Tlie^' were also responsible for the 
division of the day into twelve hours, and the sphtdng up of 
the hours into minutes and seconds. Tliis division of the sky 
enabled a place on die earth's sur&ce to have its position 
plotted in relation to the stars^ and so a constant position 
to he given to it wliich did not depend on desciiptLOn or 
measurement of the earth. 
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Th^ attaiiimetit of the second essential—a knowledge of 
the shape and size of the earth—was due to the Greeks, who, 
one must remember, in the ancient world did not live only 
in Greece, but in Asia Minor, Egypt, Africa, and Jtalvjustas 
today many Englishmen do not live hi England, but through¬ 
out die Empire and i]i foreign countries. It was an African 
Greek, Eratosthenes of Cyrene, in Libya—a man wJio was 
the keeper of the greatest library of the old world, at 
Alexandria—who, adopting from the philosopJiers the theory 
chat tlie world was roandj worked out a measurement of its 
size which was almost correct. However, astother astronomer 
who came latcr^ Posidonius, thought Eratostlicnes liad made 
a mistake, and corrected him. The great Ptolemy, of whom 
we sl^all learn in a moment, adopted Posidonius^ conclusions, 
and the error lasted until as late as 1700. It is ctirious to think 
tliat, though the charts of tlic Mediterranean made in the 
Middle Ages corrccced the work of Posidonius and Ptolemy, 
whose measurements of that ^a were found to be wrong by 
practical experience, yet, in the opinion of a moder3i geo¬ 
grapher, Columbus did not apply the knowledge that had 
?een gained by the Mediterranca]i chartmakers in making 
.bis estiinate of the size of the wliolc world. It will be re¬ 
membered chat Columbus was: looking fox another way to 
the Lidies and Cliiiia, and these lands, on Ptoiemy's reckon¬ 
ing, should have been found somewhere near where 
Columbus actually discovered the American continent. If 
the explorer had realised the much greater distance that it 
really was from Europe to die East Indies across the Atlantic, 
it is more than possihLe that he would never have started, 
Pcolctny was a Greek of Egypt, who lived in die second 
century, about 300 years after Eratosthenes and 150 after 
Posidonius, He applied the discovery of the Babylonians and 
tliat of Posidonius to geography* He did not draw maps 
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himselfn hut published a book called Get^gr^phia, from At 
descriptions in which maps were afterwards constructed. 
This book was re-discovered. in the Middle Ages, and a 
Larin edition appeared in 1475. Upon it were based all the 
maps that were brought out untih in the eighteenth century, 
accurate measurements of the earth's surface were made, and 
the first modem maps, on these nicasurcments, appeared^ 
hi spite of Eratosthenes^ the usual opinion before Ptolemy 
among the Greeks, wlio were the outstanding enquirers of 
tlie aiideirt world, was that the earth was a disk+ entirely 
sutroiindcd by a great river called Occanus. Greece was 
thoiighr to be roughly in the middle of the disk, tlic western 
boundary of which was beyond die Pillars of Hercules^ 
which we now know as the Straits of Gibraltar. To the 
south, Africa was known as far as tlie desert; cast^ the line of 
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the known world ran roughly along the line of the river 
LiduSp in India, down which Alexander the Great had floated 
with Ills fleet, returning &om his conquests in Persia and 
India. North and north-cast little was known beyond the 
countries round the Mediterranean, and the Black and 
Ca^ian Seas. The sun was supposed to pass at night right 
undctneatli this flat worlds on the edge o^which Ehe Greeks 
placed their fabled, lands, such as Elysium and the Fortunate 
Isles. 

Ptolemy's book showed an advance on this knowledge. In. 
Gic^aphia we read of the British Isles (Ptolemy calls Great 
Britain Albion and Ireland Ivetna)* Scandinavia he knew 
and the islands in its neighbourhood. He realised that there 
were lands beyond the African desert. Nortli-east he des¬ 
cribes the Volga correctly^ and he knows diat the Caspian is 
an inland sea. East he knows of Indiap the Malay peninsulap 
and China : Tar awayp' he says, ‘towards the norths there is 
a land containing a great city from which silk is exported, 
botl^ raw and spun and wovetx into textures/ 

After the fall of the western Roman Empire^ the growth 
and spread of Christianity led to die production of a different 
sort of map, Jerusalem^ not Greccep was thought of as the 
centre of the world, and all places were related to it. Since 
the Bible gave no authority for Ptolemy's view that the 
world was round, it was again shown as flat. Cosmas, a monk 
of the si^cth century, backed up this opinion with the argu¬ 
ment—quite correct so far as the &cts went, but wrong in 
respect of the ijxferenccs drawn by them : ^If it be a sphere, 
then there must actually be people standing feet to feet,* and 
he attempted to satisfy his followers by drawing a picture of 
four men standing Tcet to feet/ which he thought was a 
sufficiently convincing rcductio ad ahsurdiim. 

His is the oldest Christian imp. Round tlie flat earth Is the 
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ocean Stream^ firom which flow the four rivers of Paradise, 
and theti the outer Vartii beyond the ocean whore men 
dwelt before the Flood/ 

In Turin there is an eighth-nzentury map, with the world 
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divided into Asia, Afrucaj and Europe^ Ad^im aiid Eve stand 
at the top ; to tlic right of Adam lie Arineiiia ajid the Cau¬ 
casus; to che left of Eve are Moiiiit Lebanon^ the river 
Jordan, Sidon, and Mesopotamia. At their feet lie Monne 
Cannd^ JerusaJcin, and Babylon* In Europe a few places arc 
named such as Conscantiiiople^ Italy, France. Britamaia and 
Scotland are islands in the ciicircling sea. AEica is suitably 
represented by the Nile. 

After another two centuries we have the Anglo-Sa?;on 
map, winch h in the British Mascum, Here is a mixture of 
Biblical and classical knowledge. Jerusalem and Boclildicm 
are in tlieir place, and the Pillars of HercLilcs stand at die 
entrance to the Mediterranean Sea. The Britisli hies are still 
distorted and cpiandrics of Ettle, unnamed islands lie about 
the nor til of Scotland. In the extreme c^ist lies an enormous 
Ceylon ; m tlie north-ease comer of Asia is drawn a magni¬ 
ficent lion widi mane and circling tail, with the words 
around him : 'Here lions abound"* Africa as usual is made 
up of the Nile, Alexandria at its inoutfi, and its source in 
a lake. 

About 1300 we have the Mappa Mundi, by Richard of 
Bcllcau, wliicli is iit Hereford CathedraL (Tlic xvord 'map', 
by the way^ comes from die Latin meaning a napkin 

or cloth, because the earliest ones were drawn on clotlis.) 
Jerusalem is in the oentre, and the Crucifixion is dhcre 
depicted. At the top is the Last Judgment, with the good and 
bad folk divided on eidier side. Adam and Eve are tlicre^ so 
are the Pillars of Hercules, Scylla and Charybdis, die Red 
Sea coloured red, the Nile and the Mountains of tlic Moon, 
strange beasts and stranger men. 

All diese maps show tiie religious and symbolic attitude 
towards cartography wliich succeeded the scientific outlook 
of Ptolemy. The latter wanted to give a description of die 
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world as it really was; the maps wc have de-^iribed aimed at 
showing how all the things and places God had made were 
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rdatedj and so everytHng was grouped round Jenisalemp no 
trouble being taken to make the map$ CKact. 

Stimulated by the invention of printing and the expansion 
of learning which we call the Reiiaissancej the cartographers 
of the late Middle Ages groped their way towards the idea 
of a map that should combine pictorial qualities wirb an 
accurate representation of the world as it was then known; 
and one of the first results of die New Learning, so far as 
map-making was concerned, was a revival of interest in 
Ptolemy himself As we have said, the fir^t mediaeval edition 
of his book was published in 1475. An interesting map based 
on it was produced in I 5 dS by John Ruysch at Rome^ the 
first printed map to show the discoveries of Columhus, 
though a map of 1507, called the Wald^eemulkr map* 
showed part of the New World* and was the first to use the 
name America^ a word derived from the explorer Amerigo 
Vespucci. In addition^ this map showed the discoveries of the 
Portuguese on the African coast, gave to India its correct 
shape and position and* for the first time since Ptolemy had 
written his book over 1,300 years before* furnished r>ew 
information regarding the caiC and mterior of Asia. 

The 1513 edition of Ptolemy shows a recognisable portion 
of the New World: the north and part of the east coast of 
South America, the cast coast of Central and North America^ 
and the islands of Hispaniola {shared today by the republics 
of Hayti and Santo Domingo) ^ Cuba^ and the West Indies. 

editions of Ptolemy continued to be publislied, and, in 
consequence of the new discoveries* the science of carto¬ 
graphy became very popular durtng the sixteenth century^ 
Many map-makers appeared, progress was rapid as pro¬ 
duction changed from engraving esn wood to engraving on 
copper, and maps became at the same time more accurate and 
more omamentaL The Dark Ages of map-making were over^ 
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CHAPTER mm 


DUTCHMEN AND FRENCHMEN 

Tot sixteenth centucy in cartography is the century of the 
Dutcli and Flemish inap-makersH of Mercatorj OrtchiTS, and 
the three fainihes of the Bkeus, the Janasons, and the 
HondiuSj as well as of many lesser names with whom we need 
not concern ourselveSp The maps that th^ nicn made can 
be $cen not only in museums: specimens of them can be 
bought quite dieaply by those who love maps and can afford 
only a little money. If money is not available, then make 
friends with a bookseller who deak in old maps, and he will, 
if he is a true lover of books, show his collection to you 
because he likes to find others who are interested in the same 
things as he is. It would be a good daing if a collection of 
these old maps were formed in every school: perhaps the 
teaching of geography would then become more interesting. 
Regard this cliapter not as dry history, but as the story of 
men who were begiitning to understand that the world was 
much bigger and more complicated than their ^^thers had 
thought' who lived at a time when trade was expanding 
quickly, as a result of which merchants by land and pilots by 
sea had to have maps and charts to guide them; and who 
combined with their careful and accurate map-making a 
love of beauty and a craftsmanship that led them to make 
their maps objects of art in which subsequent generations 
could take delight. The colour plates in Humphreys^ Old 
Decofatii^e Mtips and Charts^ the reproductions in Norden- 
skiold^s Fi^csimiU Atlas, and the illustrations in the other books 
mentioned in the list on page 195, any of which your Public 

^^5 
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Librarian will get for you on loan, will &how you a great 
number of chess maps. 

Mercator's name is known to us ail because of Mercatoris 
projection, which is described in an earlier chapter. He was 
born in 1512, at Rupelmondc, near Antwerp^ the son of a 
shoemaker. Mercator is tlie Latinised form of the name 
de Cramer or Kramer. An uncic who saw liis skill with 
precision instruments sent him to the University of Louvain ^ 
and wiieii he left tlicrc he set up in husincss as a inahcr of 
matlicmatical and astronomical instrumciits, adding the 
drawing, engraving, and illLiniinating of maps as a siJciuic. 
In 15154, working on material sent liim by a fL-icird in 
England, lie drew a large and accurate map of tlie British 
Isles on a scale of i irijcli to 14 miles, wliicli was, however, 
never engraved. It was not long ago discovered at Breslau, 
and has now been reproduced by photography, 

A few years later he produced liis cliart, only one copy 
of die original issue of wliicIi exists in the Biblicthtnuc 
Nationale at Paris, drawn on die famous projection (see 
page 92). Humphreys says : 'Mercator s chart stands alone in 
map isistory, isolated from the many odier works He accom^ 
plislied. It was not heralded by any previous aiinounccnienr, 
and no mention appears to have been made of it in his 
subsequent publications. He was a prophet without honour 
In Itis own time. Even after his deatli liis successor did not 
think *'t1vc projection'^ of sufficient account to give it a place 
in the Wc know, however^ that early in the seven¬ 
teenth century the French seaport of Dieppe was the 
principal depot for die publicadon and sale of nautical 
charts, and that those tlien sold at Dieppe were on Mercator’^s 
proJectioriH Modem geography and map-making really date 
from Mercator.^ 

He died in 1594; for tjie last ten years of lus life he had 
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been buiy coDccting and making maps for Iiis Atlas, -whicli it 
is thought was meant as the first, volume of a great encydo- 
paedla of the sciences. He died, however, before tire Adas 
was published, and it was left to liis son to bring it out. 
Later on, die plates of all the maps and charts that he had 
publislied over a period of more than thirty years were 
bought by Jodocus Hondius of Amsterdam, who in r< 5 o <5 
brought out an editioJi with fifty new maps, which were 
engraved by Peter Kaeriiis, whom we skJl meet again. In 
the course of 75 years Hondius and his successors at Amscer’ 
dam brought out fifty editions of the Mercacor Atlas. 

This was tlie first occasion on which the word was applied 
to a volume of maps, and one supposes tliat Mercator meant 
it to signify that his book contained die whole world within 
its covers, as tlie giant Atlas was oroe said to hear tlic world 
upon his sJiouldcrs. Other map publishers used different 
words. Ortelius, and later Jolin Speed, called their collections 
Theatrum or Theatre, meaning display, and otlicr w'ords, 
such as Speailum, were used; but Atlas stuck, and wc have it 
today, to tenibid us of the greatest geographer of them all. 

A friend and rival of Mercator was Abraham Ortelius, 
bom on the banks of the Scheldt near Mercator’s birthplace. 
So fond were die two men of each other that it is said 
Mercator held back from pubUcation the collection of maps 
he had formed in order that the sales of his friend's work, die 
Theatrum Orhis Terrarmi, which was the first real Atlas as 
wc understand the term, meaning a collection of maps 
covering the world, should not be ^ected. It was published 
in 1J70. Abraliam Ortel {as he was really called) did not 
draw many of die maps himself, hut reproduced die work of 
other cartographers. The book originated because Hooft- 
man, an Antwerp merchant, had begun to collect maps. As 
his collection increased and he became more and more 
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interested in it^ he found the ta^k of rolling and unrolling liis 
large maps a nuisance^ and so he comniissiojicd Ortel to 
purchase as many single:-’sheet maps as he could find and bind 
them into a single book. The latter put together about tliirEy 
maps for Hooftman, and then decided diat die volume 
should tc puhlldied for the benefit of the public, and so lie 
began work on the Thei:itTum, Afeer its first issue in 1570, 
many other editions appeared up to 1612, including an 
English edition in j 6 o 6 . 

WiDem Janszoon Blaeu was of a later generation than the 
two friends. He was a Dutchman^ bom in 1571^ and he 
began work in Amsterdam as a joiner's apprentice. A little 
laceTp dirough an introduction, he got to know Tycho Brahe, 
the great Danish astronomer^ and hved with lum for two 
years on the island of Hveen, where Brahe had liis observa¬ 
tory. what he learned there while acting as assistant to Brahe 
enabled him to return to Amsterdam about 1597 and start in 
business as a maker of mathematical instru merits and as an 
engraver and printer of maps. 

He decided that under Ms own roof he would have a place 
where all die processes of inap^iiiaking could be carried on 
efficiently, and where the arts that he practised: could have 
free scope. He died about forty years later, soon after the 
States-Generd had appointed him map-maker to the 
Republic. His business passed to Ms two sonsj^ JoMi and 
Cornelius Blaeu* and later to his grandson^ all of whom 
inherited the official title. The following description of the 
great firm at work is {juoted. from the biography of the 
elder Blaeu ty E, L. Stevenson. 

^ "On the Blimiengracht,” says Filips von Zeseii, in his 
descrijption of the city of Amsterdam* "near the third bridge* 
and the tMrd alley, may be found the greatly renowned 
printing house ofjohn Blaeu* Counsellor and Magistrate* of 
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the dty. It is fomishcd with iiittc type presses, named after 
the nine Muses^ six pres^ for copperplate printing, and a 
type foundry. The entire establishment on the canals with 
the adjoin.i]]ig house in which the proprietor lives,, is 75 feet 
in breadth, and stretches along the east side of a cross street 
135 feet, or with the attached house 150 feet. Fronting on the 
canal is a room witli cases in which the copper plates are kept, 
from which the Atlases, the Book of the Cities of the Nctl:ier-- 
lands and of foreign countries^ also the Mariner’s Atlases and 
other choice books are printed^ and which must Jiave cost a 
ton of gold. Next to this hist room is a press room used for 
plate printing, and opening upon the cross street referred to 
above is a place where the type, firom wliidi impressions have 
been made, was washed-; then follows in order the rooni for 
book printings which resembles a long hall with windows on 
either side. In the extreme rear is a room, in wliich the tj'pe 
and certain other materials used in printing arc stored. 
Opposite this store room is a stairway leading to a small 
room above, which is set apart for the use of tlie proof¬ 
readers, where first and second impressions are carefully 
looked over, and the errors corrected which have been made 
by the typc-'settcrs. In front of tliis last designated room, ii a 
long tabic or bencli on whidr the final prints are placed as 
soon as they are brought from the press, and where they are 
left for a considerable time. In die storey above is a table for 
the same purpose just indicated, at the extreme end of which,, 
and over the room occimied hy the proof-readers^ is die type 
foundry wherein the letters used in che printing of the 
various languages arc moulded. 

' 'The foundation of this splendid building was laid in the 
year 16^6, by John Blaeu'$ oldest son, Willem Blaen, and on 
the 13 th of the fall month of the following year the printing 
establishment was here set in order. The original founder of 
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the printing house, wlio died in the following year^ was John 
Blaeu's ar[-Ioving father Willem, who, for sx considerable 
timCj had been a pupil of the great astronomer Tycho Brahe^ 
wJaom he zealously followed, constructing nnuy ins cm- 
incuts for die advanccinciiE of ^astronomical studies, for the 
pfoinotion of the art of navigation, and of other sciences of 
like character, an interest in all of which lie revived and 
furthered while at the same time he made new discoveries, 
as Jias become widely known from the pitblicacions wJsicIi 
have issued from this printing house.” ^ 

Elacu began his career by making gJobes, about which we 
shall have somctlhng to say in a niomcjit. In. iCi05 lie brought 
out a world map, wliidr w-as so good that it was copied by 
Jodocus Hondius, who was t[ie father-in-law of Jajisson, 
head of tJic great rival firm to diat of Blactn Althougli the 
raking of informatioii from ocher people's maps was an 
accepted practice, Hondius and Jan$son seem to have gone 
farchcr^ for in i6oS Blacu complained co the States of 
Holland and West Friesland, saying his business was being 
ruiiicd because of copying oflxis work, and Hondius' world 
map of i6ii w^s very similar to Blaeu's, 

Hij fir^t Atlas was called an appendix to those of Mercator 
and Ortelius^ but among the ro^ maps in the book were 
many of liis own. (Not all his maps have oitlicr his name 
or a date; he also signed himself Alcmar, after his birthplace^ 
or Caesios, the Latinised form of his name.) 

In 1662 there appeared in eleven volumes the Adas MyVr, 
into which the Blaeus had collected maps previously pt»b- 
lished, as well as mat^y new ones. This was probably the 
greatest Atlas produced by the Dutch inap-iuakcis in the 
seventeenth century, aard rivals those of Mercator aaid 
Ortclius. Latin, Dutch, French^ and Spanish editions 
appeared, and it Is not difficult for the collector to buy one of 
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the less well-hjiown ^naps from this lovely Atlas to remind 
hiiix of the famous Dutchman. Many special editions, widi 
the maps beautifully coloured by hand atid in expensive 
bindings, were made; it is said that a copy done for the 
occasion was given to Admiral de Ruyter after his two-day 
battle with the English in 16 ( 56 , and one bound in royal 
purple was presented to Sultan Mahoninied IV of Turkey. 
The Sultan liked it so mucli that he ordered the work to be 
translated into Turkish. Volume 6 contains beautiful English 
coujity maps, and Volume 5 those of ScotLnd. The maps in 
the English volume, which was issued first in 164^, were 
based on those of John Speed. 

On the niglit of February 167s, the Blacus' priaitiug- 
housc wi^ burnt down and most of tlic plates destroyed. 
Soon afterwards tlic firm seems to have gone out of business. 

Tlic rival firnn of Jansson brought out a fivc-volume Atlas 
in 1652^ witli fifty-six maps of the British Isles wJiicIi* like 
Elaeu's, were based tlirough Speed on Saxton, with the text 
of Camden. 

With these names ended the Dutch school of carto- 
grapliers, who, with the Englishmen and the Frenchmen, 
made possible our modern maps. The Englidimcn we shall 
read of iji the next chapter but, before passing on to die 
Frcnclimcn, a few words on globes niay be of interest. 

Tlie globes tiiat one sees nowadays in classroom or at 
home, and which ate so useful to convey the real shape of 
the continent and the seaways that connect them, are 
descendants of old iastruinents winch were once of great 
importance. No seaman of die time of the elder Blacu wonld 
have sailed from port for a voyage across the Atlantic with-* 
out a globe of the world to help hi m plot liis course, and one 
of the sky to help him identify the scars and so make sure of 
liis position* 
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The oHesf known terrestrial globe (one of the eard^^ as a 
celestial globe is one of the ^y) was made by Martin 
Behaim of Nurembetg in the year that ColumbuLS made his 
voyage, Tt WiS a ball that had first been covered with strips 
of parchment^, and upon these had been drawn and coloured 
a map of the w'orld. 

Later on globes were made of copper and then engraved^ 
or of wood, or of coniposition upon w'hicb an eitgraved or 
hand-drawn tnap was pasted. It was early in the sixteenth 
century when glohc-makcrs learned to draw their maps on 
gores* or strips of paper like two triangles joittcd base to base, 
so that tliey came to points at the two poles atid were tliickcst 
at the equator. When carefully done, and when tile paper 
had been stretched in pLces to take the curve of the splicre, a 
set of tliese gores would exactly cover the globe: Mercator, 
who produced a famous globe in T541, improved the work 
of those who bad gone before, and n^adc the metliod 
practical. Copies of both Mercator's terrestrial and celestial 
globes are still in existence. 

Hondius made globes^ and it b not surprisuig that Blacu, 
who had been taught instruinciit-inaking by Tycho Bralie, 
should have started his career by bringing out a globe 34 
centimetres in diameter, in 1599, on tlie lines of Mercator's. 
This had twelve gores, with the points which met at the 
poles pasted over with circles of paper. The meridians and 
parallels arc marked in at intervals of io°- About sixty of 
Blaen^s globes still exist today. The increasing accuracy of 
maps and charts, and the greater knowledge of projections 
that followed Mercator^ led to there being less need for 
globes as iiistninijeiits of navigation. 

The first French Atlas, the Thi^trs Franfms, was published 
in 1594s and is very rare ■ it contained maps that were mostly 
copied from Ort^us and Mercator by a Fleming, Gabrid 
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Tavernier. Many rcprixxts of it exist. The line of famous 
French cartographers begins about 1650, at almost che same 
date as the Dutch line came to an end (about 1670). The 
bcst-biown names are the Sansorts and the Cassinis^ both of 
whom are also associated with projectiojis, the English 
Ordnance Survey beiiig made until recently on the Cassini 
projecdori. 

The maps of Nicolas Sansoi^^ and his sons Nicolas ^ Adiicn^ 
and Guillaume^ engraved and published for 100 years aftet 
i6jo, are often to be met with: lovely some of them are^ 
with httle outlines of churches and buildings in different 
sizes to show towns of varying importance^ and their hjglily 
oi'namented cartoiiches^ the panels iji which were put the 
name of die map, the scale, and other particulars. These 
c:}rtoii^hes tended to collect all the decoradon wliich in the 
earlier Dutch maps had been scattered over the surface- 
England and Wales are covered in five specially well- 
engraved maps in Sanson's AtlaSp Cartes G^ndraks de toutes 
les Parties du Jlfonie, 1CS58, wliich were probably based on the 
Qaarterinastcr's map that Hollar made for use in the Civil 
War {see pa^ 141). 

Tlie scales in the cartoudies tended sometimes to be com¬ 
plicated affairs. Each country of Europe, and in some cases 
each province^ had its ov/n unit of measurement. All French 
provinces before the Rjevolution had a greater and a lesser 
league, and some a middle league as well. On one of the 
sheets of Julien*3 map of France in 1751 there are twenty 
different scales shown. 

At the end of the Sanson period, irom 17 jO to the French 
Revolution, come the two Cassinb, C^sar Francois Cassini 
de Thury and his son Jacques Dominique. They worked out 
and applied to the mapping of France the system of triangu¬ 
lation which had been foreshadow^'ed by Blaeu and improved 
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by SfidliU5, anJ wliicli was adopted from t]icin by our own 
Ordnance Survey, Over a period of 45 years tlicy mapped 
the ^vholc of France, on a scale of i/Sf>j400, against our one- 
inch with its scale of 1/63,3*30, in one luindtrcd and eighty 
sheets, a rcdvcccion to twenty-four slieets being publislicd by 
Louis Capita.!nc m 17S9. 

TJac work of the Cassinis, like our own Survey, bad its 
origin in militaiy needs. The elder Cassini attended Loui^ 
XV as cartographer and miJitary engineer, and wrote a book 
about it> during the campaigns in Fianders and CentraJ 
Europe between 1745 and 1748. As a result of his work in t!^e 
field, Cassini was ordered to map the whole of Fnmcc at the 
Government's cxpcjisc; hut it seems that as die French 
finances got worse, so rhe subsidy diminished, and the 
Cassinis finished the task widi dicir own money. 

Maps by two otlicr Frenchincii are often seen, and are 
wortli collecting and studying, and so arc nientioncd Jicrc; 
the jddaj Unhersel (1757), of the two Robert de 
Vaugondys, ajgd the Aiia$ CeQ^raphiqitc ci Milftmrc de In 
France {17^1), of R, J. Julicn. 

"Whereas the series ofEnghsh county maps can he traced 
from those of Saxton right to tlic present day, the maps of 
the French provinces to which they correspond stop sliarply 
with die French Revolution, when the old provincid 
boundaries were abolisJicd, and uninteresting maps of the 
new departments into whicli France was divided appeared. 
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THE OLD MAPS OF THE BRITISH ISLES 

[Tftrf Wdics. Ill the windo^vs of sceoiid-h^ind book¬ 
shops, perLips framed or pcrliaps fastened to the window 
itself with litck strips of adliesivc p^ipcr, can often be seen old 
maps of Great Britain or of die Eiiglisli conn tics, ■while 
inside the bookseller will show to the enquirer his fLilI stocks. 
They look curious and full of interest to tlic passcr-ty* with 
dicir huniiiiocty hillsj old-fashioned writing, queer spelliiig 
of placonanicSj dragons and fish playing in the sea; all of 
wlaich tell iiim of an earlier practice in making maps. 

There arc iii existence one or two manuscript maps of 
Great Britain, such as those made by the monk of St. Albans, 
Matdiew Paris, about 1250, die one iu die Bodleian 
Library at Oxford, wlitch dates from about 1340^ and very 
early and rare printed maps oftlic British Isles siicli as d:isit by 
Lily, whicli was produced on the Continent in 154^!. Tire 
first Eiiglislr cartognpherj however, wliose maps became 
widespread and well known is Christopher Saxton, who was 
born about 1542 and died about TE 5 n. His birthplace was the 
little hamlet of Dmmingley 111 Yorkshire, and he must have 
been proud of it, for the name appears not only 011 his 
Yorksliirc map of 1^77^ but later on Ids general map of 
England and Wales* 

About 1^73 Saxtoji began a survey of England and Wales, 
and he covered die whole country in six years. It seems that 
his expense^ and salary were paid by lus patroiis Thomas 
Seckford, Master of Requesiis and of the Court of Wards; 
but he reaped a fuller reward not from the sale of his maps^ 
but by grants of laird and offices from Queen Elizabeth. For 
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in 1573 tbct^ is recorded a grant of die manor of 
Grigstoiit in Suffolk, Tor certain good causes grand charges 
& expenses lately had and sustained in the survey of divers 
parts of England'. The manor was to he licld by Saxton and 
his successors for twenty-one years at a rental of 5s. i id. 
Eater he was given the office of collector o f rents of all the 
manors aaid lands chat used to belong to the Priory and 
Hospital of St. Jolm of Jerusalem. 

Tliat his couutrymeu had great hopes of his work may be 
seen by diis quotation from William Harrison's Di^smptim 
o/BrUtiinc in the 1577 edition of Holinshed's Chrouides^ tlic 
book from which Sliakcspearc learned iiiucli of Jiis history: 
\ , a friende of inync, by whose ttaveyle and liys maisters 
excessive cliargcs I doubt not, but my coimtry men eare long 
shall see all Englande set foortli in sever all shyres after the 
nianer th^it Ortelius hadi dealt other countries of the mayne' 
(mainland, as in Spamsh Main) "to the great benefite of our 
nation and everlasting fame of the aforesayde parties.' 

We can only admire a man who peiTormed such a huge 
task so well, for his maps, an exclusive licence to sell which 
was given him for ten years from 1577^ were so good that 
hii work was the basis for most of die wort done before 
Cary, for over two hundred years* Letters were written to 
influential people to help him in his work, and it was re¬ 
quested that in Wales ^the said Jiisdccs. slialbc aiding and 
assisting nnto liim to see him conducted unto any towre 
Castle nighe place or hill to view tliat countrey and. that he 
may be accompanied w^^ ij or iij honest men such as do best 
know the cuntrey for the better accomplishement of tliat 
service and that at his depeure from any townc or place that 
he hath taken the view of the said townc do set forth a 
horseman that can speke both Welche and Englidxe to safe 
conduct him to the next market Tewne , + / 
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These county maps of England and Wales were printed 
from copper plates, and the scale to which they were made 
varies from i| to sf miles to the inch. The length of Saxton s 
mile varies from map to map, most being about 3,240 yards, 
the old English mile. The first to use the present standard 
mile of 1,760 yards was Ogilby, in Ids road-booh Briinnnia, 
in 1673 (see page 147). 

Saxton’s Adas contained thirty-five maps, and was issued 
in 1579 with an elaborate frontispiece showing Queen Eliza¬ 
beth in die centre, sitting under a canopy bearing the royal 
arms and two cupids holding laurel crowns. On each side 
arc men with globes and compasses. Tliis Atlas, tlie first on a 
national basis to be issued in any country, was many times 
reprinted, and the maps altered in date and details. 

Saxton’s maps were mostly engraved by Flemish refugee 
artists, though five county maps and the frontispiece were 
done by Englishmen. As an example of Saxton’s work let us 
take the map of Cornwall, reproduced as Plate 16 in 
Humphreys’ Old Dftumt/ve Mops and Chafts, The first thing 
that strikes us is tliat the county is not quite the right shape as 
we arc accustomed to know it from modern maps; wc 
notice die ornamental borders, and that the county is 
described as hoc in nutrs proiecttun Cormibia 

dichitr', (Tliis promontoiy projecting into the sea is called 
Cornwall.) The map is dated: Factum esi hoc opus An Dm 
1576 et D. EUzahethe iS, (This work was done in the 

Year of Onr Lord 1576 and of Queen Elizabeth 18.) Over the 
county name is the royal arms, surrounded by pictures of 
sea monsters, tridents, sliells, and seaweed, whilst ships and 
dragons arc scattered over the sea, We find Saxton s name 
as Cknstopherus Saxton desaripsit, and the engraver as 
LENAERT TERWOORT ANTVER PLANUS 
SCULPSIT (Leonard Terwoorl: of Antwerp engraved the 
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place). Tfie map shows rivers, hi!Is, bridges (but no roads), 
and hundreds. A huiidrcd, wliicli is fouiid marked on all 
early maps down to Mordents time and larer^ was originally 
supposed to contain a hundred faniiiics, but later became an 
adininiscracive unit. 

We may be particularly proud of Saxton, for he was the 
first in a]iy country to undertake sncJia detailed survey, or to 
publish maps based upon it that were so good. The French 
collection of provincial maps, tlic Thdifltre Fraii^ais, published 
nearly twenty years after Saxton's Atlas^ was inucli inferior. 
We still do not know how Saxton carried out t)ic survey, or 
wliat instruments were used to fix points and measure 
distances. A series of reproductions of Saxton's maps are 
produced cheaply in colour and sold by the British Museum. 

hi Ii77 the Dutch map-maker, Orteliuj, visited Ejigland 
and met the historian Camden, and succeeded in pcrsuadiJig 
him to write liis county history of England, Briianma. The 
1607 edition of this most famous of all county histories 
carried maps cEigraved by William Kip and William Hole, 
based on me work of Saxton and Norden^ but reduced in 
siic, and t[icsc arc very often seen in shops from one or other 
of the editions of Britamm. Petrus Kacrius, whom wc re¬ 
member in connection with Mcrcatorj issued the maps in a 
pocket size in a Dutch edition of Carnden in 1617 (though 
some of the maps arc dated 1599) and in later English editions^ 

Norden was a contemporary of Saxton^ who published 
engraved maips of five Englisli coujities, thotign lie had 
surveyed others; his maps have mudi the same appearaiicc 
as those of Saxton, but they sl^ow the roads. Norden did Jiot 
get support for his sdicme for a complete series of county 
hiscorieSp eacli of which was to be accoinpanicd by a map, 
and he died in poverty, though he worked liard at making 
maps of private estates, and wrote books on surveying and 
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religion. He al$o invented the triangular table of distances, 
which we use nowadays for so many purposes. 

It was upon the work of these two inap-inakers that Jolin 
Speed based his n'Lajps. Speed was born in 1552 at Farndon 
in Cheshire; he followed his father's profession of a tailor, 
and w^as also admitted to die freedom of die Merchant 
Taylors Company. He married and lived at Moorficlds, and 
it was ebe interest chat he toot in anticjuities that brought 
him to the iioticc of Sir Fulkc Greville, who gave him an 
iRCOme so that he could devote his whole time to researcli 
and map-making* Speed writes of his patron^ whose merits 
to me I do acknowledge in setting this hand free from the 
daily imployinent of a manuall trade and giving it full 
liberty thus to express tlic inclination of my mind, himself 
being the procurer of my present estate'. Spccd^s maps also 
owed much to Saxton and Norden, and to Hondiu$, who 
engraved and prinEcd them at Amsterdam. He was not a 
great map-makerj but he made them popular^ omament^ 
them morchigldy, and sold ten maps for every one of Saxton's. 

Speed's Themre of the Empire of Great Brlidhtc, pnblislied in 
1611^ contained a complete set of English and Welsh county 
n^apSf together with a printed description on the back of 
each map. More decoration is evident than witli Saxton, and 
round tliC maps arc coats of arms, small town plans, or 
pictures of famous places in each cotinry. A short description 
of two Speed maps, of Surrey and Middlesex, will make 
tliis clear. 

The Surrey map is titled 'Surrey described and divided 
iiito Himdreds', and dio’ws in die kfc top comer a picture 
of Richniont (Richmond Palace), in d^e tight top comer 
Nonsuch (Nonsuch House). Down each side arc die arms of 
various Earb of Surrey, wliilc at die bottom is the scale and 
die following legends : 'Described by the travills of jolm 



T40 


MAPS 


Nordcn, Augmented and performed by lofui Spcale\ 
'Jodocus Hcndius cackvit. Aaino idio.' 

That of Middlesex is headed 'Middle-sex described with 
the most famous Cities of London and WcstmijLster'. In the 
four corners are plans of London and Westniinster, and 
drawings of Saint Peter's (Westtniiistet Abbey) and Saint 
Paul's. At tlic botcoiu wc liavc ^Described by lohu Noidcax, 
Augmented by I. Speed, Soldc in Popes head alley Against 
the Exchange by George I-Iuniblc'. At tlic sides arc two 
open books; on the pages of die left-hand one is a description 
of tlic Abbey aixd Saint Paurs; on tlic rig]^c: 'The large 
drenite, multitude of strcctcs besydes die beandfLiil & 
stately buildings in diis fayre, and most famous Qrie 
LONDON: can no wise t>e demonstrated in soc Htle 
compase, as liere I am inforced to shewe. But as Hercules his 
bodyc might be measured by his i foote, and tlic uiiiversall 
Globe dnwe in a sniale drclc : Soc in this, latlier conceit tlie 
magjiiftcens thereof in iiiyde^ then curiously seeke satisfac¬ 
tion by the sight: whose pleasant situation, bcautye, and rich 
blessings botli for soyII and sea etjuaU (yf not exceeds) any 
Citie under Heaven, The trew plott whereof I purposely 
reserve to a further leasnre Sc larger Scale/ 

Li the reign of Charles If Moses Pitt conceived the ambi¬ 
tious design of mapping the whole of the then kJlo\^^l world, 
on an English basis, to compete with (and surpass) the atlases 
of Blaetj and other foreigners. Tire printing was entrusted to 
the Clarendon Press at Oxford^ and the result was a tnjiy 
magnificent example of the printe/s art. Unfortunately^ 
Pitt s money ran out and he was cast into the debtor's prison 
when only four of the projected twelve volumes had been 
published* 

Another seven teeiirh-centary cartographer of interest was 
HoJkrj &mous for his piintSH He produced froui Saxton^s 
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map of England and Wales (an origirtal of whicli is not 
known, but wliich made appearances in altered forms until 
17^0) a map in six sheets wMch covered England and Wales. 
This was made to fold for tlic pocket, and although it did 
not show the roads, it was diis map, known as the Quarter¬ 
master's Mapj that was used by the armies in the Civil Wan 

Richard Blomch maps are often seen, from tlie Britamia 
compiled by the xauthor^ and they axe very distinctive. Elomc 
was a heraldic painter, and did work pleasant to look at, but 
it was largely derived fi:oni Speed, as his book was adapted 
from Camden'^ book of the same name. 

Towards die end of tlie century a new group of map- 
makers arose. Of their productions die commonest are the 
maps of Robert Morden, which appeared in tlie edition 
of Cainden^s There is a ma.p for every English 

county, but instead of a separate one for each county of 
Walcs^ the Morden maps cover Nortli and Sotich Wales on 
one sheet eadu A collector will probably start off with a 
Morden map, for one of hi$^ uncolotired, of most of the 
counties, can be bought for two or three shillings. 

Tlie preface to tliis edition of Camden says : 'The maps 
are all newly engrav'd^ cither according to Surveys never 
before pubhsh'd, or according to such as have beejt made and 
printed since Saxton and Speed. Where actual Surveys could 
be had, they were purchas'd at ajiy rate; and fbc the rest, one 
of tlie best copies extajit was sent co some of the most know¬ 
ing Gentlemen in each County, with a request to supply the 
defects, rectific the positions, and correct the false spellings. 
And that notliing might be wranting to render them as com¬ 
plete and accurate as might be, tliis whole busuiess was 
committed to Mr. Robert Morden, a pnerson of hnowTi 
abilities in tliese mattett^ who took care to revise thcm» to 
see the slips of the Engraver mended, and the corrections, 
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teturnM out of die several Counties ^ duly inserted. Upon the 
u'JioIch we need ]iot scruple to affirm^ that tlicy are hy inucli 
the fairest aiad most correct of any that have yet appear'd/ 

Morden began bu$]ncss in London as a map- aiid globe- 
maker ill 1668. He published many geographical works 
besides Ills maps. 

Subsequent to the Morden series, the ciglitcciitli-century 
cartographers became ir^orc anibicious^ and a number of 
elaborate large-scale maps of individual couiicics were pro- 
dneedn winch were financed by tlie wcaldiicr residents of the 
cotLiities concernedH and cjicotiraged by tlic Society of A rts, 
which in 17^9 aud subsequcirt years annoiuiccd that : ‘Tlic 
Society proposes to give a Sum not exceeding lOoL as a 
Gratuity to any Person or Persons, who shall make an 
accurate actual Survey of any County .. , and if any Person 
or Persons do propose to make such Survey, tliey are 
desii'cd to signiify their particular Intentions, on or before tile 
second Tuesday in November next, tliat the Sociciy may 
not enga'-e in greater Expenecs tlian shall be found con¬ 
venient.' The map had to be on a scale of 1 inch to r milc^ 
OJid the first premium was paid in 1765 for a map of Devon 
by Mr, Benjamin Donn. 

An example is Jolla Roeque's map of Surrey, publislicd in 
1762, wliich was on the large scale of 2 indies to the mile. 
Sir C. Close says ' . . . every house is shown; every road^ 
stream, garden, park and wood. It is a complete and ekbor-^ 
ate map; one could count the number of houses and almost 
calcuLite the nuinbcit of dtc inliabitants. The only weak 
feature of the map is the hachuring—that is, vertical shading 
—of the hills; the style is no fioubt derived from con^ 
temporary French maps, in which the hacimring gives the 
impi'cssion of a flat plateau cut up by deep wafcsr-courses, or 
flat-topped liills stajvding on a pl^. But it is a splendid map^ 
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anJ Ians been reproduced on a smaller scale by die Surrey 
Archaeological Society/ 

Another is a 2’iiich-to-the-mile map of Sussex, brought 
out in i7p(j, and esdmated in die prospects to cost /2,400, 
for surveying, printing, and engraving, 400 subsci^crs at 
six guineas each being asked for. 

County maps by the Bowens and Kitchen are often found, 
produced about 1770, and can be bought cheaply. These 
coil tain much description and liistory, both on the face of 
the map and iii the niargiiis, as for instance ; ‘Ware, ao miles 
from London; Great quandrics of Malt and Corn arc sent 
to London from tliis Town Weekly in Barges by the ELiver 
Lee. At Aniwell widiin a mile of diis Town, is the Soiii'ce of 
die New River, which supplies London and great part of 
Westminster with Water,' (From the Adas Aiif>licamts, or a 
Complete Sett of Maps of die Counties of South Britiin, of 
Eman ; Bowen.) 

^ So^ we come to John Cary, who was born in 1754, and 
died in iSj5, and to his relations who worked with him. His 
most (iimous woti: was his New Map, published hi eighty- 
one sheets ill 17&4, but comity maps, printed in colour for 
the first time, and in several different sizes, will be found 
by liini. 

Cary s drawing and engraving were greacly in advance of 
the iiiap-niahcrs who went before him, like Kitchen and 
die Bowens, and of some who came after, and Iiis work 
compares favourably with that of the Ordnance maps which 
were beginning to appear at the same time. They liave a very 
modern appearance, as can be seen by comparing a Cary 
map, on die one hand, witli a Morden of too years before, 
and on the odicr with an Ordnance map of the present day, 
over 100 years kcer. 

There are three sets of county maps of England and 
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Wales. The very small maps about the size of the pages 
of this book* was ealied The Traveller s Companion, aiid first 
appeared in 1790. Then the Nexv and Comet English Allas, 
first published iiv 17S7P in larger siae, amd lasdy the New 
Englhh Atlas, with still larger imps. These are in addition to 
the county imps used in tlie new edition of Camden^s 
Britannia diat was brought out in 17-^9 in four volumes. 

The collector will find it easy to get a specimen of Cary's 
county niapSj and he will also often come across some of his 
other wort—for instance, a road-book, a foreign map, or 
the plan of a canal or road. 

After Car}^ county maps become less interesting to die eye, 
and one becomes more concerned witli tlic early productions 
of tlie Ordnance Survey, but one must make an exception of 
die lovely Greenwood maps produced round about X830, 
and wliicli show tlic beginnings of the railway sy&min side by 
side with the old horse-drawn railways such existed in the 
Northumberland coalfields* and with the canal system which 
reached the peak of its development at tiiat time. These 
were reductions from the big Greenwood series* on the scale 
of I inch to the milCp and based on a survey begun in 1S14, 
EacJi county was covered in four or six sheets, priced usually 
at three guineas each. The plan was never completed, ending 
soon after rS30* when Bu^s, Cambs, Herefordshire, Herts, 
Nor folk j and Oxfordshire still remained to complete the 
scries. 

Many of die smaller maps, such as those by Moule which 
have vignetces of famous places in tlic comity concerned, are 
attractive when they are coloured. 

The collccfiiig of county maps, especially of the county in 
whicli one lives, lias great interest, for one can trace on the 
faces of the maps changes in boundaries* alterations in the 
spelling of place-^names* tlie SBing in of roads, canals, and 
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railwaySp and the growth of detail m the map as it approaches 
modern times. Apart from, the well-knowri mapSp some of 
which we have mentioned in this chapter, there are many 
sniall and cheap ones which, by hunting in the secoiid-haiid 
bookshops, you will be able to buy cheaply. For such a 
collection you should consult The Printed M^ps in the Aliases 
of Greot Britain and Ireland by T. Chub bp for in it you will 
be able to identify t]ie maps you see and fmd out their daces 
and particulars about chem. for about a dozen counties 
there are books listing the maps of that county, with detailed 
descriptions, and if you collect one of these, it would be wise 
to get a copy of the booh that deals with it. 

Tlic price of old maps varies very mucli from county to 
county, for most are bought for purely decorative reasons, 
and so the counties round London p where there i$ a large 
well-to-do population within easy reach of the London 
bookshops, are especially scarccp Sussex most of all. If your 
mtcicstp then, is topographical—diat is, in some particular 
area where you live and work—you must be prepared to 
limit your collection if you live in the Home Counties to 
exclude imps tliat arc beyond your pocket. The smaller 
maps can scill be found for a Mtde money and much padciice. 

If, however, you are interested in cartograpfw, and want 
to form a ccllcccion with perhaps one map or each of the 
more important cartographerSp then you can buy tlie 
cheaper maps of the great map-makers; for instance, Speed 
maps of Rutland and Huntingdon p or of most of the Welsh 
counties^ can be bought for a fraction of the price of a 
Sussex, Kentp BcrkshirCp or CornwaU, 

A collection, of county maps might end 'with the Green- 
wcods:^ and after that you would include specimens of die 
various editions of the Ordnance maps and of the tS-inch and 
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25-inch plans' and so would be completed a liiscory of 
mapping over 350 years* 

If, as is more than likely^ you cannot afford any money for 
a collection, you will get a great rleai of interest from the 
books listed on page 195. There are many illustrations, and 
once you have fixed in your mind the look of a Saxton or a 
Speed or a Bloinc, you will be able to go to museum or 
bookshop and recognise the work of rhese map-makers. 

Marry old maps arc found coloured. The engravijrg as it 
came o(f tire copper-plate was in black on white, and the 
colouring was tlrcn. added by hand, or the map left un- 
colourcd. A great many have been coloured hr modem 
times, and if tliis lias been well done it i$ not easy to tell the 
age of the colouring. Therefore, do not pay more attention 
to, or money for, die colouring tlran is necessary to make 
sure that it Iras been well done and gives a pleasiirg result. 
Cary’s maps w'ere tire first to be printed in colour, and after 
comparison you will easily be able to distinguislr colour¬ 
printing from water-colour. 

The number of British county maps can be guessed at 
from figures given by Sir George Fordham, He knows of 
15s separate plates that have produced county uraps of 
Hertfordshire; of these thci'e have been 337 re-impressJoiis, 
making 483 different specimens. Multiply this by the irumbet 
of counties in England and Wales, add the general maps, and 
those of railways, roads, and canals, and one has some idea 
of the many tliat exist. 

An interesting by-product of the study of imps is to leam 
a little of the early road-books and road-maps, for they show 
very graphically the growtii of the roads, as a result of the 
denrands of commerce, travel, and the Post Office. There is 
a detailed article on the subject in Sir George Fordliaiifs 
SIndies if! Curto-Bihlhgrapky. 
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I The earliest engraved county maps of England that 
1 ihowed the toads were a few by Philip Syiiionson and John 
i Norderij published about idoo. We have already mentioned 
I Norden's triangular distance tables, forty of which were 
: published in rcj25 in a little book called An Ini^^ded 

I Grtyde^/or English Tr^jy/rjlerj. 

. It was in 1(575 that Jolm Ogilby brought out his Brltannii^j 
I or^ {tn Ilhistrifthii ijie Klfigdoin nf England and Domintan of 
. Wales ; 'By a Geographical and Historical Description of the 
, Principal Roads tlicrcof Ac tually Admeasured and Ddine- 
■ ated in a Ccntiuy of Whole-Sheet Copper-Sculps , , . , By 
John Ogiiby, His Majesty's Cosmogmpher, and Master of 
! His Majcisty's Revels in dic Kingdom of Ireland," 

I The chief roads of England and Wales were ejigraved on 
strips lying side by side, showing the road (on a scale of 
I inch to I mile) and the towns and villages on its course, 
and the distance at each mile from the starting pohit, there 
, being one J.uindi'cd folio pJates and two hundred tC3ct pages. 

Ogiiby's men actually measured the roads with measuring-- 
I wheels, and a huge task it jnnst liave been, for he said lacer 
j tliat it had cost ^7,000 to make the survey and to publish the 

f booh, which was die first of its kind in the world. Two other 

[ road'-books were derived from Ogilby's work, and both 
will be found of interest. 

An adas appeared in 1719, in which Jolui SencK re-issued 
‘ with corroctiom OgiIby'$ plates in a reduced size, and this 
j went dirougli several editions,. 

More or less at the same time came oat a book that the 
[ collector may find without much difiicnlty, the Brittimia 
i a book of 273 places, consisting of road-strips three 

or four to a page* witli text, county maps, and coats-of-arnis 
^ as well 

From Ogilby onwards die county maps began to show 


SriEliT OP JOHN OCtILHy's HOAD-STHTfS, 167^ 


MAPS 


r4S 

the roadb, first sketchily^ and then in more detail, and new 
editions of Saxton and Speed had them added. Cary's mapj 
give diein accurately^ but in addition to tlie maps that he 
pLihlished, he brought out in 1798 his New Itwernry, winch 
resulted from an agrccinciit he made to measure exaedy the 
post ajid niail-coadi roads in exchange for die right exclu¬ 
sively to publish the results. Under this agreement 9,000 
miles of roads were measured. Titc book as originally issued 
consisted of distance tables and notes on die country passed 
dirougli, and a few maps, but in later editions more of die 
latter were brought in to illustrate the journeys. 

Tlicsc are only a few of the many road-maps diet were 
published fi'om die days of Ogilby tu> to the middle of die 
nineteenth century., when the roads afinost ceased to be used 
as the railways took the coaching aiid industrial traffic from 
them^ and these are in truth the ancestors of our presen i: 
motoring and cycling maps. Apart from the road-strips and 
road-maps, there arc many books of distances and description 
which are well worth looking for, both for their own sahes 
and to see what the author had to say one hundred or two 
hundred years ago about any special part of die country. 

Scotlmd. Compared widx the long range of the county 
maps of EnglaJid^ Scotland and Ireland make a poor sliow- 
ing; at the same tittle^ chose maps chat exist are of great 
interest^ diough, owing to their greater scarcity, they arc not 
often seen and have seldom been written about. 

On Ptolemy's map Scotland was shown as bending sharply 
to the east* so that all che couiitty north of the Forth and 
Clyde is lying at right angles to England. Ruysch, whom we 
have mentioned before as an early improver on Ptolemy^ 
corrected this error in 1508^ though it had already been 
corrected in some of the portolan charts produced by the 
Mediterranean chart-makers. It is curious, however, that in 
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Spice of Pcolcniy md RuyscKj later rnitior map-makers of 
Italy and France showed Scotland as an island as late as 1544, 
following the ^DOJikish^ n:iaps of die British Isles. 

The work of Lily^ Mercator and Ortclius was a great 
improvement upon these, and provided tlie base for Speed s 
map of Scotland; but it was to Nicoky d'Arfeville, who in 
15S3 brouglit out a map based on a voyage made in 1540 by 
King James V of Scotland and described by Jiis pilot, 
Alexander LyEidsay, tliat wc owe the flr$t detailed description 
of die Scottish coasdiiic, and to Timothy Pont that wc are 
indebted for the first careful survey of the interior. 

Tlie first Atlas of Scottish maps was published in 1*554 by 
Blacu as Volume 5 of his Ncm^ Adas. The title-page, wJuch is 
illustrated by Chubb, sliows the arms of Scotland supported 
by two unicorns^ one holding the lion flag and tlie other the 
St. Andrew s Cross, widi the motto In Defence above. 
Beneath the arms, and between two pillars, is the title: 
Gtiil. c£ Jomms Blaeu Theatrum Orbis Terrarum^ sive Adas 
Navus. Pars Beneath: Af^^$teiodami apud lonnent Blaeu, 

MDC.L/K 

There are forty-nine n>aps in dus volume, one of Great 
Britain according to Ptolemy^ two of Scotland, and die rest 
sectional maps. Most of them had been drawn bvTimothy 
Pont, who in i(5oo had been appointed minister of^thc parish 
of Dunnett in Caitlmess, in the nordi of Scodand. He was 
not, perhaps, a very conscientious ministef, for he must have 
spimt long periods away from his parish, but he was an 
enthusiastic map-maker. He surveyed nearly all of Scotland, 
and one can hardly imagine how dilEcult a task it must have 
been, with the country undrained, unfenced, and almost 
without roads as it was then. When Pont died about 1612, 
his maps were bought by Sir John Scotc of Scotstarvec. At die 
request of King Charles I Sir Robert Gordon of Straloch 
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conrinued and added &omc of his own to make tlic 

series complete^ and dicn in 1645 Sir Joiin Scott took them 
to Amsterdam, where they were engraved and incorporated 
into Blaeu*5 Atlas. Two titles of the sectional maps wiJJ show 
that they were not county niap^^ but covered districts 
individna] to the Atlas x 

t 6. PRAEFECTURA laRCUBRIENSiS, quae Gallo- 
vidia maxiinc oricntalis cst. TJic StLiartric of KircnbriglUj 
The most eastcrlic pait of Galloway, A net. Tim. Pont. 

17. CARRICTA MERIDIONAHS. The South Part of 
Garrick. Auct Tim. Pent. 

It was not until 1725 that Herman Moll^ a cartographer 
who also produced a set of English county maps, brought 
out a set for Scotland, It was titled : A Set af Thirty Ncuf aiid 
Currer; Maps of Scotland Divided iato ShtrL^s, A IVork Img 
and ucry mcfit! for till Caiilctnai that Tmvl'I to any 
part of that Kingdom. Ail, except Tino, composed and done by 
Herimn Moll^ Geographer^ 

The maps were smaller than tliose of Elaeu, and were 
based on the shires into whicli Scotland had been divided* 
The Atlas was reprinted in 189^, 

This was followed by a colJection of chirty-dirce smaller 
maps on the Edinhttrgn meridian^ by Tliomas Khchen, in 
1749. This was tided: Geographia Scotiaa: betng and 
correct Maps of all the Cotmtics and hlands in the Kingdom tf 
Scotland. Containing the Universitiesy Cities, Presbytery, and 
Marhet-TomtSj Rivers^ Locks^ Roadsy ■&c* With General Map 
of the tnhole Kingdom^ from the latest Obseroaiions, 

This was followed in 1776 by a road-hook done by George 
Taylor and Andrew Skiiincrj with 61 plates of the roads^ and 
diei^ by anotli-cr Atlas, by Mostyu John Annstrong; called: 
^ Scotch Atlas; or Descripthn of the Kingdom of Scotland: 
divided into counties^ wim the subdivisions 0/ Shcrifdoms; 
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shcmtjg their Tespectii^e bouniiaries and extent^ soil^ pri>diieei 
tnineSf ^nherah^ tn^takj thdr trade and fmmfaetures; also their 
Cities^ Chief ToumSy Seapcrli^ MonntmriSy Rwers, Forests, 
Locks, &€. with the Princtpnl Great and Bye Roads, Passes^ 
Forts aiid other Particulars. The IVbole taken from Topographical 
Surveysj regulated by Astronomical Observations. 

Beneath tlie tide is a picture showing a fK^ory^ widi: atiTis 
and a]iiniu]iidoR piled in the foreground ^ while a man 
wheels caiiiioti-balJs on a trucks and the arms of Scotland. 

Other series^ listed In Chubb, appeared during tl^e nine¬ 
teen tli centuryp and those who arc interested in Scoitish 
mam .diOLild consult Shearer's book, Old Maps and Map- 
Makers of Scotland. 

Ireland TItc maps of Ireland wlijch had appeared in early 
atlases had been general maps, a good one having been 
publislied in 1^95 by Mercator, and another in 1599 by 
Baptista Boazia. It was left to Sir Wilhain Potty in i 63 j to 
is$uc tlio first atlas with Irish provincial and county maps. In 
diis tliere is a general map of Ireland, four provincial maps, 
and the rest those of the coonties. The volume is tided: 
Hibcmiae DeUncatio quoad battenus licidt Perfecihsima Studio 
Gtuiklmi Petty Aurati, In the same year what was called 
A Ocographicall Description of y‘ Kingdom of Ireland. Collected 
from /■ octual Survey made by S^ IVilliam Petty Corrected and 
amended .., was brouglit out, with reduced copies of Petty ^s 
jnaps. There was anotlier edition of Petty in 1720. Apart 
from Taylor and Skiimer^s road-maps of Ireland on the same 
lines as those for Scotland^ the only other Atlas- which 
appeared before the nineteenth century that the collector is 
likely to see is one by an Irish cartographctp Bernard Seal^, 
published in 1776: An Hlhermm Atlas; or General Description 
of the Kingdom of Ireland: Divided Into Provinces; with its 
sub-divisions of CountiesBaroniesj &c. Shewing their bcun- 
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€Xtentf soil^ produ^e^ contents, mcmurc, Members aj 
Parliament attd number of Infmbitant ^; ahv the Cities^ Boroi^ghs, 
Villages, Mountains, Bogs, Lakes, PJvers, and Naturai Curhsi-^ 
des^ Together loilh the Great and Bye Post Roads. The udiole 
taken from actual Surveys and Observathns. By Bernard Seal^, 
Land Surveyor^ and beautifully engrailed <?n 78 copper plates, by 
Mess”- Ellis and Palmer . . , ^ 
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THE ORDNANCE MAPS AND PLANS 

It is not easy for us to realise that two liunclrei ye^irs ago no 
maps of Britahi in detail existed^ and that travcllerSp soldiersp 
and the Government liad to rely upon the productiion.s 
which we liave been coiisidefing in the preceding chapter, 
and upon a few special sketches and surveys made for 
particular purposes. 

One of the most urgent reasons for requiring an accurate 
map is in order to make war, and the Ordnance Survey may 
be traced back for its beginiiitig to the la^t Jacobite armed 
effort p when Prince Charles Edward landed in Scotbnd, and, 
at the head of a largely Higliland army, marched as far south 
as Derby, causing a panic in London that made the Bank of 
England pay out in sixpences so as to delay those who 
wanted to fly witli their money or hide it; therip concluding 
that England was not going to support hinip he retreated to 
Scotian d again, and was brought to battle and defeated by 
the Duke of Cumherland at Culloden in April, 1746. 

After tliis rising had been pot down. General Wade waj 
ordered to open up the Highlancfe by building a sys-tem of 
iTulitary roads, which would allow troops to he moved 
rapidly about the country in the event of more Jacobite 
movemcjits, on the same principle that the Romans had 
adopted in their occupied countries. The task of mapping, 
wirich liad to go on parallel with the road-huiiding if future 
battles were to be won, was given to an assistant of Cumber^ 
land's, Colonel Watson. The work was begun in t747j and 
the principal name connected widi it is that of‘William Roy^ 
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in diar year a man of twenty-one. TJie maps were made, and 
tlicy are now in the Britislt Museum—the first to be made 
by the military autliorities for the Government. 

Map-making was interrupted by the Seven Years’ War, 
but, as Roy wrote later, *On the conclusion of die peace of 
1763, it came for the first time under the consideration of 
Government, to make a general snrvcy of the whole island 
at the public cost. Towards tlic elocution of diis work, 
whereof tlic direction was to have been committed to my 
charge, die map of Scotland was to be made subservient.’ 

A little later, in 1765, tire first link was made between the 
Honourable Board of Ordnance and the map-making idea, 
when Roy was given the post of Surveyor-General of Coasts 
and Engineer for making Military Surveys under die Board. 
Tliis body, which dates from tlie fifteenth century, lasted ciU 
1S57, and its name still survives in the Royal Army 
Ordnance Corps. 

However, before much could be done, another war, that 
of American Independence, interfered, and money was tight 
and soldiers busy. It was not until after the peace of 1783 that 
tlic next step was taken, and die initiative for it came from 
outside, Cassini, of whom we know, suggested that for the 
purpose of cheeking certain astronomical calculations it 
would be valuable to work out the exact distance between 
the Royal Observatories at London and Paris. Tbc two 
Governments agreed to carry out the work, and tlie Engli sh 
operations were put in charge of Roy, who constructed the 
base line for his great triangle on Hounslow Hcatlr, and 
carried out the work with the aid of a theodolite specially 
made for him by a famous instrument-maker of the time, 
Jesse Ramsden. 

Roy died in 1790, and with him ended the period in which 
the mapping of Britain had been thought of, hoped for, and 
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experiments to thac end carried out In the next year tlic 
Duke of Richmotid, Master-Geiieral of lus Majesty's Ord-^ 
nancej had the Trigonoinctrical Sui-vey constituted* The 
principal reason why the matter was taken up at tliis time 
was perhaps the outbreak of the French Revolution two 
years before^ and the probability in the minds of the Army 
leaders of 1791 that before long Englarid would be at war 
with France. 

The offices of die Survey were established with those of 
the Ordiiatice ill the Tower of Lon don ^ md work began. 
Given the military reasons for tlie mapping, it was natural 
diat the first maps should be those of the sotitli of England, 
and under tlie Directorsliip of Colonel William Mudge, one 
of the best-known names in connection with Ordnance 
maps, the first nmp, Survi^y vf England md Wales; 

an Eulirely M?jy oizd Survey of the Co unty of Kent^ 

lulth Pnrt of ihe County afEisex^ was piibli^ied on the first day 
of die nineteenth centuiy, 1st January^ iSoi. 

TJie first requirement for a national undertaking of this 
size was to find a body ofeffidcnt field-workers to carry out 
the Survey, and of draughtsmen to draw tlie results; and so 
in 1805 the Corps of Royal Military Surveyors ajid Draughts¬ 
men was brougJit into being—niKi who were trained by the 
Ordnance Survey. Tlie establishmetit of tiic Corps raised the 
level of tlic work performed, for some of the early surveying 
had been done by civil surveyors temporarily employed^ and 
was not up to Mudge's standard The Corps wa-s abolished 
in i8i7p but General Colby, a successor to Mudge, raised it 
again in 1823^ and tlic next year it became the 13 th (Stirvey) 
Company of tlie Royal Engineers. 

This map of ICcnt, and its successors for many years, was 
engraved on copper^ like the maps of die la^st chapter* This 
metliod of printing, which is obsolete now for most purposes 
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excepc sach tilings as visiting cards and Ie£ter 4 ieadingSj was 
very slow, twenty copies an hour being considered a good 
speed. Engraving on copper has, however, inaiiy advantages. 
It is possible to print thick and d>in lines with equal clarity; 
It also allows veiy fine lines to be cut on tbe plate, and so, 
when the cuts have been inked, the plate wiped^ and the 
paper tlien pressed iiuo them, very finely priiited lines arc 
obtainable on t!ie final map. One can notice tliis if one 
exaiiiiiics a copy of such a map, and secs tbe fine hacliuring, 
the tliin parallel lines indicating the hills. Another great 
advantage of engraved copper plates is chat any alterations 
to bring the niap up to date may be made upon tlic plate, by 
scraping away the part to be alcered, grinding and burnishing 
the scraped portion, and then re-engravi[ig. 

The Kent map is a good deal simpler than our present 
ones, because of me absence of the modern detail of railways, 
innSt foot-paths, power-lines, and so on, and also of contour 
lines, but it docs not appear at all old-fiisliiotied. The printijig 
was in black and white only. The scale was i inch to the 
mile, oltliough most of the field work was done at 2 inches 
to the mile and dien reduced: there were, however, small 
areas aviuch were done at otlier scales before reduction. 

Essex, Surrey, ajid Sus^x followed, and year after year die 
work went 0]i, till in 1844 die series had reached die Hull- 
Preston Une. Each map was considered, liowcver, as a 
separate problem, and six different meridians were used— 
those of Dunnosc, Clifton Beacon, Burleigh Moor, Dela- 
mcre. Mod Rhyddled* and Greenwich, and diercforc there 
was no exact conespondetice between one niap and the next 
These surveying meridians^ chosen to iiiiiiimise distortion, 
must not be confused with tlie Greenwich meridian, that 
line of longitude which is now accepted tliroughout the 
world 0$ the one from which the others arc coustnicted, and 
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dit time at all places on the earth^s surface calculated. We 
notice that one of che meridians used by die Survey was the 
Greenwich meridian itself. 

The choice of meridian haJ an interesting liistor}^ and it is 
only ill our own day that world agreement has been gained 
for one ratlicr chan another. In the Middle Ages it was seen 
to he essential to have one meridian which would be 
generally accepted, so that all otlicr lines of longitude could 
be measured off from it. With lines of Iatittidc+ the Ecjuator 
was die obvious line^ and there was no difficulty. The 
Ptolemaic tradition put this initial meridian through the 
Azores or the Canary Islands, which were as £ir west as the 
knowledge of that tjiiic extended. Saxton's brge general map 
of England and Wales (about 15S4) is drawn on the meri- 
dian of the island of St. Mary, the most easterly of the 
Azores Group. The navigator John Davis wrote in a 
pamphlet of 1594, called Semtan's chat the best 

meridian ran through Saint Michael, also in the Azores, 
because he thought that at that place there was no variation, 
and the meridian ran through both die magnetic and the 
geographical pole. London on tliis meridian w^ould be about 

E. 

Mercator, following Ptolemy> chose the CauatieSj and 
thcPi changed to Corvo in the Azores. Oitehus, Jsmsson, and 
Blaeu used the Isla del Fuego in the Cape Verde Islands; 
Blacu later proposed the pc 3 ^ of Tencriffe in die Canaries^ 
and was followed by tlie Dutch* French ships were ordered 
by FUchelieu in iiJ34 to calculate their meridians from Ferro 
(Hierro) in che Canaries, and tills became the most usually 
accepted meridian till about iSoo. Early Spanish and Portu¬ 
guese map-makers had cried to put the meridian on the line 
of demarcation berween the Spanish and Portuguese spheres 
of influence in the New World wiiich die Pope had placed 
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at 370 Icjgucs (a league was diree sea miles) west of the 
Cape Verde Islands. 

English mapSp afeer the appearance of Jolui Seller's map of 
Hertfordshire in 1^76* were drawn on the meridian of 
Loiidon, or;^ mol's accurately^ St, Paul's Cathedral. The first 
to use the mcridui]! of Green wicli were maps pubHshed from 
1766 by Thomas Jeffery s^ tI>oiigli a chare using tliis meridian 
appeared iu 1738. Greenwicli meridian was adopted for die 
Ordnance Stirvcy* and tlic others were used only for 
surveying pui'poscs. 

In the incandmCj stticw development had takci^ place. In 
1824, a Select Comniitice of the House ofCominons recom¬ 
mended a survey of Ireland on the Lasis of 6 inches to tlic 
mile, in order that the local finances could be reorganised* 
and said: 

“Wliilst your Committee express dicir belief that the 
execution of the survey camiot be placed in better hands than 
in those of the Ordnance Officers^ they cajinot but add, diat 
it is expedient to give much greater dispatch to this work 
chan what has occurred in the Surrey of 

England. That great work, higlily creditable as it is to die 
individuals by whom it is conducted, has already been thiriy- 
tl>ree years in progress, and yet it still wants one-third part of 
its completion. It ought to be added, however, tliat the 
operations of the Ordnance suffered ijitcrruption during the 
war.^ 

Colby, who succeeded Mudge in 1820, carried out tlie 
Irish Survey, which was completed in 184.6, the year of liis 
retirement. TJic old methods, once used by Roy in Scotland, 
of pacing, or by Mudge in his earliest county slicets, of 
pcranibuladtigj )iad given way to accurate nicasLircnient, die 
great criangle with its base on Lough Foyle enabliiig smaller 
triangles to be constructed* and tlie latter to be broken up 
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into Uncs that were actually measoicd with a chain. Ti^o 
thousand men were employed upon the Irisli Survey^ 
the cost was about ^&oo,ooo. Colby carried out die work 
well: in addition to die survey itself, he compiled 'Memoirs* 
or iiiforimtion of all sorts about the country, most of which^ 
however, were never printed^ and remain in maiiascript in 
Dublin, 

It is to Colby that the high standards of Ordjiance Survey 
work arc brgcJy due. Bcfoi'e he undertook die Irish Survey, 
he founded a school in Wales for the men who were to he 
engaged in it. His reguladons demanded veiy particular 
accuracy and careful checking, beyond anything that liad 
been required earUcr. His staff grumbled, an official enquiry 
was held, and the regulations were made easier, and some of 
the work was placed out to eon trace. He himself wrote a few 
montlis later: 'To my great regret I found tliat the cou tract 
plans had, iji very few iustaiccs, possessed the original 
accuracy which would have fitted them to form the kind of 
map which was required by ffie country* My original 
instructions were again considered and restored into coit 1“ 
pletc opcratioiL" And so they have been ever since. 

So far, in the British Isles, then, we had a 2-inch survey of 
hiigland below tlie HuJl'-Prestou line, reduced to i-inch 
printed maps, a 6-mch survey of Irdand, and FLoy^s old 
manuscript maps of Scotland. It was natural chat the success 
of the Irish Survey should lead to a demand that Great 
Britain sliould also be mapped on die 6-^^ scale, allowing 
the scries of Mudge*s maps to continue by making a re^ 
duccion to i mcJi from in 

Thus began what was called the Battle of the Scales. The 


MAPS 


l6o 

proposal for a British ( 5 -inch map cut across the business of 
the private land surveyors^ who had to be called in whenever 
there was a proposal to btiild a canah railway* or road, or 
whenever altcratiOTis had to be made to an estate. Private 
surveyors had not the ability to erect beacons^ or tlic staff to 
use the elaborate niediods of the Ordnance Survey, or to 
publish their £nal maps* while no two surveyors worked on 
the same system. Early Ordnance Survey reports say: 

"Enormous sums of money have been e:Kpcnded upon 
surveys for railways and on plotting fields ^. in the employ- 
ment of surveyors at 5 and to guineas a day'; and 'This 
enormous competition for surveyors and drauglitsmeu, who 
are under no central control, rarses the price lar beyond that 
of any narional Survey". 

As an example from a day before the railway mania which 
drove surveying costs beyond reason^ we may give (see page 
r6i) an extract from tlie accounts* published in 1805, of the 
Ellesmere Canal, of expenses incurred to that date* most of 
which would have been avoided if a lai^ge-scale plan had 
been in existence. 

The toot of the txouble is stated in another Ordnance 
report:'... there is a vast number of persons, such as local 
surveyors, who are interested and do not wish to put 
into the hands of individuals maps wJiich will give them all 
the information which generally is only to be obtained 
through surveyo^s^ 

However^ the Government won the battle, and the < 5 -inch 
survey was continued up to tixe Border, and a r-inch re^ 
duction made from it. This latter was biown for a time as the 
cadastral r-incJi^ the word cadastral coining from the Latin 
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SurviySj Pluns^ Referaicc Bovhs, Applkutlcn to Land^Ownm, 


John Duncoiiite, for salary in making sur¬ 
veys, sections^ attending Parliainent, 
and acting as rcsiclcnt engijieer to the Com¬ 
pany, from 175H to June ^0, 1^03, including 
all travelling and other expenses allo’wea ^ s. d. 

liiin,., ... r, H ....... . -. 4.402 2 5 

Davies ajid jebbt hind surveyors, for making 
origiiiaJ plans and books of reference, aJso 
die suhsetjuait ones, attending Parliament 
at sundry tinieSj valuing land and damages 
during the execution of the work, and 
making plans of the Canal as completed^ 

including expenses. 3010 910 

William Jessop, for sundry surveys, joumiesp 
inspections, plans, estimates, and for attend¬ 
ing Parliament at several times, including 

his expenses*...iioj ifi o 

Joseph Turner, for surveys... 44 ^5 ^ 

William Turner, for ditto.... - 7^3 S loi 

Andrews, for plans, paid by Mr. Potts* ,. .. 21 6 3 

Calveley.... ditto... 13 15 0 

John Howell, for sundry surveys, plans, and 
attending Parlianicnt . . - also making 
surveys of the line froni Weston to Shrews¬ 
bury.. * . 2115 12 ri 

To sundry persons, paid by Thomas Telford, 

as per his accounts. 203 6 o 

Joiin Fletcher.... . ... 53 19 o 

Thomas Denson, a gratuity, per order of the 
Committee in 1795.-.. S S ^ 

^£9838 15 9 * 
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capi/M&uni, sai indicaring a connecrioii with taxarion, ptc- 
sumably because the original Irish 6-inch liad been made for 
valuation purposes, and therefore die 6-inch became 
associated witli taxation* 

For the nortlterii maps, however, only one meridian was 
used, that passing through Dclanicrc Forest ftliough, of 
course, the calcubtions of position, such as degrees and 
minutes east or west, was on Greenwich meridian, as in all 
Ordnance maps, and the Dclanicre meridian was used in 
order to miiiiiniBe the distortion from the projection), and 
the sheets, 36 inches by 34 inches, were published in quarter 
sheets, t 8 inches by 12 inches. Kent, Essex, Stin'cy, and 
Sussex had been first issued iu small bound folios, one for 
each county, and the remainder in sheets that vverc all i 
23 indies from iiortli to soutli, but were between 29 inches 
and 34 indies east to west* The sliects were at first publidicd 
widiout die hachuring, owing to the delay in making the 
bill sketches upon wliich it was based, and diey were 
numbered in continuation of Mndge’s sheets. 

When the Border was reached, in 1B70, it was decided to 
re-do die soutiiem sheets so as to bring England and Wales 
on to one uieridiaTi, and then all die sheets were re-iiunibcrcd 
from die north, Tlie final number was 357, though tliere 
were only 334 sheets of this ‘Neiu Series* -wbicli constituted 
die second edition. 

Scotland, which followed, was not made on the Cassini 
projection wliich had been used for England and Wales, but 
on die new Bonne projection wliich had been used for die 
French survey on the 1/80,000 scale. Not until 1932 did ail 
the i-inch maps of Great Britain fall into line witli one 
another. There were 131 sheets of the Scottisli l-incli, each j 
18 inches by 24 hicLes. i 

Engraving on copper was still employed in the pro- : 
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dtiction, but photo-^zincogniphy had been used as a method 
of harrying the production of die maps when the engravers 
gotbeliind wich tlieir work. By diis process a print is trans¬ 
ferred photographically to a zinc plate, from which tlie 
printing is dcJie. These maps wero only a stopgap, however^ 
and the copperplate editions were issued as soon as tlicy were 
ready. This method of priaidng, now known as hthograpliy 
eveti diotigli zinc plates and not stones arc cinployedj and 
adapted for mechanical printing, is now used to print tlie 
Ordi^xincc inajis. The Jife of the original copperplate is 
therefore greatly extended. The plate i$ kept up-to-date and 
new prints arc takcii from it as they are ncedal. 

So far all maps had been, black and wJiitc, but by 1900 
Great Britain was covered by a i-iiicli series in black and 
brown. Tlicse had come about because the alterations that 
were all the time beuig made to the copperplates to keep 
them up-to-date injured the hadiures, and so the hachuring 
was put on a different plate from the rest of the map, and 
printed in brown. 

Towards the end of die nineteenth century two further 
developnients took place hi the i-iiich map. TJie originaJ 
had been made on a plan designed to make sure that the 
whole country was mapped in the shortest rime, and no 
regard was paid to the tourist uses to whidi the nuaps would 
be put, or to their value in adnnnistrarion by local authori¬ 
ties. It often happened that a particnlar tourist area was found 
on die comer of four maps, wliile the map edges might mn 
dirough tile middle of a town, it was therefore decided to 
produce district maps, and there are now a very large 
number of these avaiLble. 

The second development was to increase colour^ There 
were two fo rms of the Third Edition of the i-inch, the first 
being a black-and-wliitc-cdition^ omittuig hachures and 
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showing coEttours instead. The seconds Tully-coloured', 
scries was ptiiited by lidiography^ tlie transfers being made 
from die copper-pLates to the stone, and a different stone 
being used for each colour, of wiiieh dieie %vcrc sbc. 

Tiic liacliurcs were preserved, and were printed in a faint 
brown, while, in addidoji, contours in red were added. 
Water was 111 blue+ roads in burnt sienna^ and woods in. 
green. The England and Wales scries consisted of 152 sheets 
measuring 27 iiielics by iS inches, bnt thougli the Scotcisli 
scries confonned to the English colourings^ tlie sliccts wci'c 
kept at tlie old size. A cover was now provided for the 
folded sheets of this edition, wdiich was completed in 197 2. 

Experiments were now made for die Fonrtli Edition^ aiid 
H. S. L. Winterbothani speaks especially of the 'Killarncy' 
sheet, ill thirteen printings, aEid an experimental sheet of 
Somerset. Then came die 1914-1S war, and wlien it was 
over economy wa^ the rule in all Govcrimient enterprises. 
The fourth or "Popular' edition tlicrcfore used the old 
copperplates, which were ctit up and tejained so as to make 
die sheets more convenient for die tra.vcllcr. Hachnres were 
abandoned, and hi addition to the 100-foot contours w^]iidi 
had been surveyed, the new series showed interpokred con¬ 
tours at every 50 feet. This was done in order to help give a 
mental picture of die country, especially where it was flat: 
die interpolated contours were put in from skctdics made 
on die ground* 

There were now seven colours: black, two diffcrcjit blues 
for water, green for woods, orange for contours, and red and 
brown for two difFerent classes of road. In addition, a 
bkck-and-wliite edition was published for tliosc who use a 
map for special purposes and wish to apply their own 
colours. The sheets are 27 inches by iS inches in siae. T)ie 
Scottish section of this fourth edition was produced from 
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Stone and zinc, and the origmals were kept in the form of 
glass negatives^ which could be couched up as required. The 
main advantage of abandoning copperplate was tliat it 
enabled the producrion staff to use entirely new and more 
easily readable letterings with more boldness than it is 
possible to get from engraving. The projection was altered 
to die Cassini^ so tliat it now conformed to that of England 
and Wales, and an overlap of r inch, sondi and easts was 
added, so tliat there was no longer a difficult join to make 
between sheet and sheet. The size was that of the English 
sheets, witli the overlap added. 

Lastly, there was the latest to be issued, the fiftli edition, 
made from tlic fourth revision in the field, but with tlie 
projection altered to a modified form of Transverse Merca¬ 
tor, Two forms were issued^ one in relief and one with the 
contours only; the overlap, now of a.ooo yard$, is main¬ 
tained, and niaiLy new symbols are used for me new objects 
which now have to be mapped, such as power-lines. The 
full scries was suppleiucntca by district aud special sheets. 
Such is the history of the i-inch map up to the adoption 
of die National Grid shortly before the war of 1939-1945. 
We have followed it witli care because it could be regarded 
as the basic map of our islands. Before we go on to examine 
die new system on wdiich our Ordnance maps will be 
produced as a result of the Grid, ^wc should examine die 
maps on other scales which have so far been produced. They 
are of considerable interestj and each has its particular 
purpose. 

1110 -inch (i inch to 10 rnilcs) 

Tliis was originally designed as an index to the old scries 
of Mtidge^s maps, to show where the sheet lines fell and to 
indicate the different incridians. It was a reducciou from the 
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i-inch. Not till 1902 was it puMishcd as a separate map, a[id 
then twelve sheets were produced covering Great Britain, 
The orpansion of motoring incieascd its popularity, and in 
1926 three sheets were published covering Great Britain, the 
map beijig layered to show the physical surface of the 
coiuntry, as well as allowing CDntoiirs+ Of all the Ordiiaiicc 
maps it is perhaps the beat from which to get easily an 
acctirate idea of the gcograpJiy of the whole isbiid^ 

l^hich (i inch to 4 miles) 

This also bt^an as an index, and was completed as a 
duction from tl^e r-inch to satisfy lIic dcmaiid^ of gcoK’igists. 
It was late in the nineteenth century before it was pubUsbci:! 
for the public in botli an outline and a coloured edition, and 
it still included some very old worh. 

After t[ie 1914-1S war another edition was produced by 
lithography, ej:ccpt for the Kent slieet, wliich had been 
engraved before the war. In 192-8 tl]C slicet lines were altered 
and Ministry of Transport road-numbers were added, and a 
stiJl later edition has traffic directions in the luargin and town 
plajis. 

i-inch (i inch to 2 males) 

At die heginning of die century Bartholomew produced a 
Layered ^-irich which was a reduction from die r-indi, and 
this led to the Ordnance Survey following. The map was 
drawn, with stamped names, and its forty slicets arc issued 
in two editions, die one lull-shaded, die odier Liyered, 

6 -mch (6 inches to the mile) 

Tiik^ and its bigger brother the 25-ineli, arc usually called 
plans and not maps, though probably a plan to us brings up 
the idea radier or a street pl^ in a town. 

We have seen that the i-hicJi was a reduction from a 
t 5 -iuch field survey; this latter was also published as it stood, 
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and it covers Grt^t Britain in 15,000 sheets. Contours, foot-* 
piths^ and local boundaries* are shown* and it is a rnap that 
everyone should buy for his own neighbourhood* for it 
sliovvs every feature of local interest^ aim one is astonished at 
the aniount that can be learned from it about a locality that 
one had thought one knew well. 

(25 inciics to the mile) 

It was in 1S54, that die decision was made to map the 
whole country^ except for die unculrivated Highland 
districts, 011 die 25^nch scaJc% which runs to 50,000 sheets. 
The decision to make a map on this scale was taken very soon 
after die t 5 -incli survey had started, because it was found that 
the latter was not large enough for all purposes. The 25-inch 
or 1/2500 scale has many advantages* the greatest being that 
one square inch on the map almost exactly cquak an acre on 
the ground. It was decided the same dme to make plans 
of towns with over 4*000 people on the 1/50D scale. Each 
count}'' or group of counties was mapped on its own special 
CassLiu projection. Difficulties therefore arose wlien the plans 
of one comity joined those of another. 

These big plans, when they w^crc first made, were used 
chiefly for Lmd Registration purposes—that is* for checking 
til at land which was being bought and sold was the size and 
shape it w^as said to be* and also for purposes of valuation fot 
rates and tithe; but later on diey proved useful for housing 
purposes* and maybe tliey iiave not yet exliausted their 
value. 

The 25-incli plan shows all administrative boundaries* 
parish, rural district* ParUainentary* and so on; in many 
cases the parisli boundaries had never appeared on maps 
before* and had to he constructed with the help of die oldest 
inhabitants of the various villages. The boundaries of 
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proporricj—tKit is, the ^imounts of bnd hdd by each owner 
—arc not sliown^ but only public and those that are 
natural^ like hedges. The area of each p cce of laiid^ such as a 
field, is entered in the niap^ and the piece is given a nuinbet, 
which is recorded in the accompaiiying parisli list. The 
figures of acreage \vcre very easily got after a Sapper in-^ 
vented the ^computing scale'—a sort of slide rule that adds 
up the number of small tsquarcs on trading paper placed over 
the map. 'By these cotuptiting scidcs wc obtain the acreage 
to die hundrcdtfi part of an acre \vidi a regularity which is 
perfectly astonisliing: to tliosc who have not seen it per¬ 
formed it would scc]ii incredible.' One is glad to know that 
the Sapper had 6 dr a day added to his pay for tlie rest of his 
service as a reward for his iiivcndom 

The 25-inch pJan is not contoured^ but instead it contains 
bench-marks and spot-heights. A bench-mark is placed at a 
particular spot on the countryside—it is often set in the 
wall of a house—and on it is recorded the height above sea- 
level. A bench-mark can be recognised easily enough, for it 
carries the broad arrow, the letters and tlie height 

above mean sea 4 evel to die sccojid place of decimals of a 
foot- A spot-height is a cairn or otlier rccogiiisable ^pot 
marked on the map wliicli can be identified oji die graund, 
and in diis case tlic height is recorded to the nearest foot. 

Sea-jevel, by the way^ is an expression which is not as 
simple in meaning it sounds. In plans before 1929 sca-lcvcl 
was calcukited from a line on the sea-wall at Liverpool which 
was thought to represent mean sea-level—tliat is^ half-way 
between high and low tides; but as it was based on onJy a 
fortnight'^ observation,, and os Liverpool is on a tidal river, 
it was found that the level was wrong, Newlyn in Cornwall 
(for England), and Dunbar in Scotland (for Scodand) were 
chosen, and die line was decided after hourly observations 
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of tJic tide level over six years, 1915 to 1921* On plans 
published since 1929 it will be stated in. the Diorgin wlieidler 
the heights are based on Newlyn or I-ivcrpool, and if on 
Liverpool, then a pins or minus ngnre 'will show the amount 
to be added to or subcracted froni shown heights to make 
them correct. 

On tliese plans high- and low-water Jines along tlie coast 
are shown, wliich were sarveyed on dates midway between 
spring and neap tidcs^ spring tides being those when the 
water rises highest and falls lowest,, and neap tides those 
when tliere is the least differeuce between high and low tides. 
These lines arc marked as H.WnM.O.T. (High-Water-Mark 
Ordinary Tide) and L,W.M.O*T. (Low-Water-Mark Ordi¬ 
nary Tide), ill Scotland, however, the survey follows old 
customs and recording is done during spring tides. The 
letters H.W.M^O.S.T^ (High-Water-Mark Ordinary Spring 
Tides) and L.W.M.O.S.T (Low-Water-Mark Ordinary- 
Spring Tides) will be found. 
ifM [t inch to 1^.782 miles) 

Tliis inapp on the scale of 1/1,000,000, is the British section 
of an international map which arose out of a meediig of the 
International Geograpfiical Congress a: Geneva in T90S, after 
which, on the suggestion of Sir Charle$ Close, Director- 
General of the Ordnance Survey, the British GovemDieiit 
invited representatives from other countries to a conference 
Tti London in 1909 to draw up the necessary conventions. 

Heights are layered, except in die case of some of the 
Russian sheets, and contours shown. The majority of the 
sheets cover 6^ of longitude by 4® of la-titude, but since the 
map size grows smaller in the regions nearer to die poles^ 
double sheets covering 12^^ of longitude by 4* of latitude arc 
issued for areas north of iSo"^ Nordi. Each sheet was produced 
by the country that had the largest amount of territory in 
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chc area to he mapped. The seven sheets into which the 
British Isics fall have been joined up into two sheets by tljc 
Ordnance Survey. 

We have followed tiac work of the Ordnance Survey up 
to lIic war of 3 33S>-I945, and can see that beJiind the acihevc- 
ment tl)crc were fuiidaincncal defects. Among these were 
tlie original cJioice of the Cassini projection, wliieii is not 
ordioniorphiCj that is^ it docs not sliow correctly the shape 
of tlie mapped ai'ca at a distance from the mei'idian. In order 
to get over this difficuUy the r-inch map was drawn on one 
Cassi]h projection with its oj-igiji in Ddamcre Foi'est^ while 
die Large Seale Plans were drawn on tlie basis of a comity 
or a group of counties, each of which had its ow[i origin 
within die area. Tliis system c^labIcd the whole country to 
be mapped on a large scale without undue distortion^ but 
created difficulties wnem one county joined another. 

The first deeision was to change tlie projection to what is 
called the National Projection, which is a modified form of 
the Transverse Mercator. This projection is ortlaoinorphiCp 
which meci]is chat witliin a small area die shape wdJ be 
correctly preser\red, though it may vary sligJitly in size. The 
modificatioiis consist of very sJiglidy redueijig die scale at 
the central iiicridiaii and increasing it at CKtreinc cast and 
w^cst, so that a true scale is fouiid about iBo kms. (kilo¬ 
metres) to either side of the meridian. These alterations are 
so slight that dicy are not noticeable upon any priiucd map. 
The origin was chosen as West longitude, 49^ Norda 
latitude, hut for convenience in ccnstnicdng the Grid die 
working origin was placed a Lttlc to the south-west of 
Land’s E]id. 

A new triangulation was then produced for die country 
as a whole (it liad been completed as fir north as the Cale¬ 
donian Canal at the outbreak of war)^ in wiiich many of the 
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stations of the old tcian&tikdoii were included. Maps ajid 
plans could now be produced which would fit cx^edy into 
one another^ and there would be an exact relation between 
say^ die I'incli and the 25-inch maps, for both would have 
tlie sicnc origin. 

A grid or squared pattern, if siiperi imposed iTpon a map, is 
invaluable for qoickly finding a point itpou it. If figures or 
letters arc provided along the co-ordiiiatcs, a reference can 
be giveti to any pouu of intersection. Tins method has been 
used for many years in aclases and gazetteers to enable placci 
listed in the index to be found upon the maps. A grid, 
mcasLircd in yards, was in fact superimposed upon tire fiftli 
edition of tJrc i-inch, the fourth edition of the ^^iiich* and 
the i/io-iirch. A Govcninicnt Conmhttccp set up in 
atid usually called tlieDavidsou Conmutteet recommciicled 
that all large scale plans, and most of the smaller scale maps, 
should have a Nadonal Grid superimposed upon them, so 
that a single point would be indicated by the same reference 
whatever the scale of die map, Tliis suggestion ha^ been 
adopted, and also a second recommendation of the coni- 
niitceCfc d^at the unit of measurement of the grid should in 
future be die inter national metre. 

The National Grid and the National Projection aie intcr^ 
woven, for die lines of the Grid run pamllel or at right 
angles to die central meridian of the projection^ while die 
lines of tlie gfid are the frames within which die details of 
topography are plotted on the National Projection. Tl^e 
lines of the grid actually shown on a particular map depend 
upon its scale. On die i/io-indi aJid ^-iiich maps the lines 
axe 10 kins, apart; on die i-inch, 6-inch and the z^-inch tha.t 
will be described later, tliey am i kim apart, and on the 
bigger plans a: intervals of 100 meti’es. Since one can obtain 
the coordinates of any point on a map with an accuracy of 
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one-hundredth of die distance between the grid lines* this 
means that on the Large Scale Pl^nSp for instance* a point can 
be located to widiin i metre, and on the i-inch to witlun 
100 nicttcs. Since, boivever^ on the i-inch the grid lines at 
i km. intervals ’would tend to obscure much of die detail of 
the map* the lines at 10 km. intervals are printed solid, and 
those tnac arc intermediate as fine dotted lines. 

No’w diat a basis is available for mapping to any scale in a 
imifonn way, the Ordnance Stirvcy lias in liaiid c.xtcnsive 
changes and additions to die series of maps published before 
the war of 1939-1545. 

i/M (i inch to is.ySs miles) 

These maps have again been produced, but with National 
Grid lines superimposed at 100 km. intervals, 

ijio inch (1 inch to 10 miles) 

These sheets arc again available, but instead of a grid in 
yards the National Grid lines at 10 km. intervals will be 
substituted. 

1/62-5,000 (t inch to 9,864 miles) 

Tins is a new series^ witli National Grid lines at 10 kni. 
intervals, tliat will serve two purposes. First, it is being 
produced as an outline map, upon wliicli can be printed such 
special information as Population Density or Ccinniunica- 
dons. These special maps are required by the Ministry of 
Town and Country Planning for their work. Second, the 
maps will provide an index to the Jiew series of 2|-inch maps 
described below* since each square of the lo km. grid in the 
1/625*000 series represents a sheet of the 2j-mch map, 

^-'Uich (i inch to 4 miles) 

A revision of the fourth edition is available, with the 
National Grid instead of die yard grid. Tliere is also a 
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gaaettccr that gives the grid references of aU places that ax* 
naiiiecl on diis map. 


{r inch to 2 miles) 

Most of the material for reproduemg the Ordnance Survey 
i-Lnch map was descroyed by the war, and much of tlie 
remainder is out-of-date. The fully coloured edition has not, 
diercforcj been reprinted, but it is proposed to work on, a 
redesigned |-i[ich series. 


i-iitch 

This map is being produced in a Sixtli or New Popular 
edition. Tnc design is similar to the fifth edition, but elio 
sheet lijics have been altered, which has made obsolete many 
of the district and tourist maps formerly issued. There a.rc 
two styles for die sixth edicio]i> fully coloured, which shows 
the outline in black, water in blue, contours and second-¬ 
class roads in orange, first-class roads in red, and woods in 
green; and outline, with detail and v^atcr in black and woods 
in grey. 

The sixth edition will at first comprise only maps of 
soudiern England, since in the north no newly-arawn 
material is available for its production. Until the new sheets 
can be ready, therefore, a provisional edition has been issued 
by revising and printing &om the plates of die fifeh editiun. 
In Scotlajid die fifth edition is being revised ajid republished. 

All the i-inch sheets have the National Grid lines marked 
at r km. intervals. These are shown dotted except in the case 
of the lilies at each lo kms. As a temporary measure until die 
sixth edition sheets are availible+ an issue has been made of 
military i-inch maps. These follow the sheet lines of the fifth 
cditioji, but are marked ^Second War Rcvisioiit i94o\ 
They have supcriinposcd on them the Military Grid* which 
is (juice dilFerent from the National Gridn. 
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1/35,000 inches to the mile, approximately) 

This u a new series, each sheet of which is bouiadect by 
National Grid lines. Since the sheets are numbered by the 
full four-figure rcicrcncc of their south-^west corners (see 
page 113)^ the j/635^000 or the ^-inch maps can be tiscd as 
inoexes to the new scries. 

EvciuualJy this map will he produced by reduction frojn 
the new Lrgc-^scale survey chat is beiiig made at T/ip:i50, but 
for tlic time being a prov^isionai cditio]r has bceti construrted 
from existing iiuiticriaL As the new sui"vcy is completed the 
sheets will be replaced one by otie* 

6 -ifich (6 inches to tlic mile) 

It is proposed to produce a new 6-inch map by reduction 
from the 3rcw stirveyj each sheet being one quarter of a 
2i“'inch shceL In the meantime, a provisional edition is 
available, made up from sheets of the old 64 nch map on the 
old alioet lines. A revision was made in 1938 for A.R.P. 
purposes, and tlie National Grid was added, but without the 
reference numbers for security reasons. These can be 

filled in by referring to county diagrams wliicli liave been 
prepared- The grid may be found in direc forms. The lines 
tnay be solid or dottedp or only die cuttbg lines may be 
found in the margin^ in wliicb ease die grid can be drawn in 
by hand. 

1/2,500 (25 inches to die mile) 

A revision of dicsc plans was in progress at the time that 
tlie last war broke out, since it was needed for work under 
the Town and Country Planning Act. Some of die material 
was lose by war damage, but the rcmainijig revised sJiccts 
are being published as quickly as possible on the old slicet 
lines. 
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hi time entirely new ;2:5-inch plans will be produced^ in 
country ^rcas by means of the new Garvey at mat scale^ and 
in built-up areas by reduction, from tlic jO-inch survey. 
Tliis 25-inch map will be the largest that covers die wliole 
country except for certain mcovlarid areas that Jiave only 
been mapped on the f 5 -ijich scale. The sheets of these plans 
will conform to the National Grid, each sheet represen,ting 
a I km. square of the grid. TJiey will be numbered by clie 
Full National Grid reference of their sou eh-west corners^ 
which will allow the i-iticb map to be used as an index* 

^o-itich or 1/1,^50 {50 indies to die mile) 

These will be produced by new survey in urban areas 
only^ four slicets of the plan at diis scale miikijig up one sheet 
of me sj-incl:L* Smcc tliese maps are urgejuly wanted for 
town plaiming purposes, mosaics produced from air pJioto- 
grapiis on the sheet lines on die newplaji are being prepared. 

When tliesc plans have been carried out, Britain will have 
for the fii-st time a complete system of maps and plans built 
up o]i uniform lines. It will be a fitting tribute to the men of 
the fir^t survey and diose who prepared die way for them. 
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CHARTS 

A CHART is 3 sca-imp upon which the navigator can set die 
lie of the scathed, beneath die water, and knotv die depth and 
movcnicnts of the sea, and which will enable liiin to find Ins 
way from One port to another. Before charts existed or were 
as accurate as they arc now, a mariner learned by experience 
alone, and the knowledge that he had stored up over many 
years of sailing he passed on to Jiis son; yet even now a diart 
is very different from a map. Shoals come and go, sobiiiariiie 
explosions tlirust up new rocks and pull down others, and 
there is nothing to tell die navigator diat an alteration lias 
occurred until a ship strikes upon an undiarccd rock. Even 
today large areas of the Arctic and Antarc tic seas have never 
been charted, while tlierf are many unexplored depths in ad 
the oceans of the world, 

It is in die Middle Ages that we find the first charts, and 
^ey grew up from the great sea-trade that was bring brought 
into being in die Mediterranean by die cities of Italy and 
Catalonia (that part of Spain lying between the River Ehro 
and the Pyrenees). Part of this trade grew out of the activity 
that fodowed upon the Crusades, in bringing to the West die 
gold and the new articles of merchandise of the Saracens; 
part was due to the decay in Italy of the feudal system and 
the growth of semi-independent towns free to manage their 
own affairs. These grew rapidly when they were no longer 
under the control or Duke or Lord, and were encouraged by 
the Emperors for the taxes they yielded. Such were the 
causes of the trade, but that the ships which carried goods 
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between Barccionaj Genoa^ Fisa, Venice^ and the other 
cities of the Medicerranean were able to navigate the open 
sea safely with their valuable cargoes was due to the dis¬ 
coveries that led in the fourteenth century to the inventiim 
of the mariner's compass. 

In Roman times the sailors of the Empire had books called 
peripU which were collections of sailing directions, giving 
them instructions for foUowing the coast from one port to 
another and information about anchorages and currents. 
Without the compass^ and with only the suti and stars to 
guide them, these early sailors did not venture far from land 
except when they had to« The first periphs appeared about the 
time of Alexander the Great, and described the whole 
circuit of the Mediterranean. These peripli developed into 
the portolan books that were used in the early Middle Ages. 

The date of the earliest charts is not kno wn^ but Guillaume 
de Nangis describes the crusade that King Louis IX made in 
1270, and says that during the voyage from Aiguesmortes in 
France to Cagliari in Sardinia, which had been appointed the 
meeting-place for the ships of the Crusade* a storm came up, 
and at the end of the sixth day the king asked the exact 
position of the sMp; so the pilots brought their charts to him 
and showed him that the port was not far away. 

The earliest of die portolan charts, as tiiey were called, that 
exists today is dated ijir, and from that date they became 
more and more frequent* Before 1500 they did not bear upon 
them the lines of latitude and longitude, and they were never 
constructed upon a projection, but were the result of careful 
measurement, and were so accurate that it is not until com¬ 
paratively recent times that they were at last improved upon. 
Whereas in many sixteendi-^cntury maps the error in the 
length of the Mediterranean is nearly 20"^, i.ti the charts it 
sel<&m exceeds These charts, built out of the e^^ciicuce. 
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century after ccnmryp of 5ca-captams, seamen^ and map- 
makers, are all difierent^ and yet all axe made on a common 
plan, and all, as far as we can see^ with a common ancestor, 
for they show a strong sense, of tradition. Thcry show the 
Mcditcnaneant with varying amounts of the Atlantic and 
West African coasts^ usually as far as Cape Fmasteire in the 
north and Cape Bojador in the south, while in the east arc 
shown the Black Sea and part of the Red Sea. 

One of the things one notices at once about these charts is 
the network of lines that crosses tliem. At various pouits on 
the chart* selected for no reason at all diat one can see, arc 
crossing points where all these Ihies intersect* and as the 
charts become more elaborate and decorated* bo diese points 
or wind.-roses become more ornamented; at the same time 
towns are indicated by little pictures, and large flags or coats- 
of-^rms mark states. The authorities differ about what these 
lines were originally meant to convey: it is probable that 
they began as lines showing the direction of me wind^ and 
later became, as -Mr* G, Herbert Fowler^s book on Charts 
has it, 'diagonal lines drawn from port to port which cut all 
meridians at the same angle (andj gave the approximatiely 
true course, and were termed loxodromesj the word mean- 
irtg "slanting-couTsc” lines; radiating “compasses” drawn 
all over the mart enabled tlie mariner to set his course at and 
to any point by aid of the magnetic needle.' 

Those who are interested in these lovely charts can see 
reproductions in Portolan Charts^ by E, L. Stevenson, or in 
PeripluSf by A. K Nordenskiold. 

The making of charts soon gravitated to the same country 
that was producing great map-maker^ Holland* and it is a 
craft associated with a man who had served in the Dutch 
merchant $ervice as a boy, and became a well-known and 
respected pilot, Lucas Wagenar. The ^mous printing firm 
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of Plaotin published his first atlas, witli twenty-throe charts 
engraved on cop|K€r and tnatiy pages of inibrmatiojtit in 
1583, and this number was soon afterwards increased to 
forty-four. 

ILord Howard of EfFmgham saw the value of this atlas, and 
asked Sir Anthony Ashley, Secretary of the Treasury* to 
translate it. The translation appeared as The Mtiriner $ 
JlfiJT-PEfr, just in dme to be used by our seamen in their fights 
witln tlie ships of the Spanislx Armada^ 

The autlior^s name became in England corrupted to 
Waggoner, and die book was known as a 'Waggoner'. 
Pepys, who was Secretary to the Navy under Charles 
wrote in his diary onjuly 22ndp 1665 : thence to my book¬ 
seller s and found my Waggoners done. The very binding 
cost be 14/- but they are well done and so with a porter 
home with tlicm' ' and on September I9di, 1 ^ 566 , 'Mighdly 
troubled evcri in my sleep at my inissing four or five of my 
biggest books, Speed's clironiclc and maps and the two 
parts of Waggoner which I suppose 1 have put up with too 
much care that I have forgot where they are for sure they 
are not stole/ 

Mcaiiwliilc, on die Continent, Blaeu was improving upon 
Wagenar's work. John Blaeu, in Kis Athi of 1664, referring 
to die charts of Wagsiar and his successor BarentSKOcn, said : 
'My late father not only geeady itnproved both of these, but 
also enlarged them for the benefit of navigadon, adding to 
them so much tiiat was lacking that his may justly be called a 
new work/ He was referring to the cl™t-atks of Blaeu 
senior published in 1621, and called The Light of Navigation 
in which are plainly draa^n and described all the Coasts & 
Harbours of the Western^ Northern, Eastern & MedUerranemi 
Seas diifo many countries^ islands and places of Guinea, Brazil, 
East & West Indies^ Partly taken from the works of the best 
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writers on marine matters (as Lu^as Jansz. Wagkenaer and 
others] but improped through the writings of experienced seamen, 
and by mt^king use of their statements and explanations , * , , 
and to a furmi^ volume called The Mirror of the Sea, in 1627, 

In tliinking of the use that seamen made o£ charts at: diat 
rimCj we mmt remember that while they could calculate 
latitude^ they had no instrument for the accurate calculation 
of longitude, and as die ship's log was not invented till about 
1650 and did not become common till laterj. speed was 
estimated from the size and number of the saiU, a gucs$ as to 
the strength of the wind, or timing a piece of wood a$ it 
parsed the length of the ship. 

Many famous names foUow W^cnar, ajid precede the 
setting up of die Hydrographic Omce of tlic Admiralty in 
17^5, but of them, three deserve special mention. 

Sit Robert Dudley's sea-^tlas, Arcane del Mare (The Secret 
of the Sea}j published in 1646-7, h remarkable as being the 
first in which the charts are drawn on Mercator's projection, 
and for the statement of the engraver (Antonio Francesco 
Lucini) that he worked on the pktes in a Tuscan village for 
twelve years, and used 5,000 lb. of copper. Charts arc still in 
most cases drawn on Mercator s projection, which has 
proved itself the best for purposes of navigation. 

John SeUer published &om 1671 to 1675 The English Pilots 
describing the Nordicm, Southern and Oriental Naviga¬ 
tions, though the last was never finished. He followed this 
with The Coasting Pilots describing the Sea Coasts^ Ckanneht 
Soundings ,, ^ upo/t the Coasts of England^ Flanders and Holland^ 
in i68o» and a pocket in 16S2. Seller -dealt in 

maps^ charts, and geographical books, from his shop At die 
Sign of the Mariner^s Compass^ at Hermitage Stairs, 
Wapping (there is sdll a Great Hiermitage Street in Wapping, 
and a Hermitage Basin in the London Docks), where his 
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custon^ers would be most easily found His son moved to 
Chcapsidcp bin: continued to seflliis fitlier^s worts* 

Green vile Collins was a naval captain who was ordered by 
Charles II in i6j6 to chart the coasts^ and who published the 
results as Great Br//di'?rj Coasting Pilot in 1693. These charts 
were the fu'St original surveys ro be made and printed by an 
Englishman; die originals are preserved among the docu¬ 
ments of the chart Branch of the Hydrographic OfTice. 

Based on the work of these and other men, a much more 
complete work in six parts, The English Pilot, appeared in 
many editions between die years 1743 and 1761, and diis set 
divides die days that look back to the portolan charts and 
Wagenar from tliose that look forward to modem times. 

At hint ic Neptme, wliich was compiled by Dcs Barres and 
published by the Board of Admiralty daring the seven years 
1774-1781 j for tile use of the Royal Navy in American 
waters^ is die most extensive and elaborate scries of sea- 
charts ill existence. The peculiar shape of the volumes—so 
long and of so little depth—is accounted for by the exi¬ 
gencies of space in the cabin-Iockcrs of that period. This 
accurate ana highly artistic work has been described by Rich 
as' Tiic most splendid collection of sea^diarts ever published. 
It was executed at the expense of the Britidi Government 
, , . and no expense appears to have been spared in order to 
render it a nionumeiit worthy of die nation.* 

In 1795 the Hydrographic Office of die Admiralty was set 
up tinder Alexander Dairymple, and from it has developed 
the present organisatioin whichp in addition £0 the Chart 
Branchp covers Sailing Directions^ TideSp Lights Lists p 
Notices to Mariners^ etc. It was at fu-st separate from the 
Surveying Service, and was formed to take custody of charts 
and to compile information useful to the navigation of H.M. 
Ships. The staff comprised tliree people; even in 1813^ when 
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Sarvcyiitg Service was stipenHscd by the Hydrographer,, 
it tiunabercd oivly seven, TJie Depaitnicnt now Lis a per¬ 
sonnel of i*iQO, The first catalogue of Admiralty Cmrts 
contained 73d; today there are abouc 3*700, 

The basis of a cluart the practical sui’veying work oi\ rfic 
spot undertaken by the spedaUsts in the Surveying Service 
of the Navy^ 

There are tfu'ce types of siiwcy: Ocean* Coastal and 
Harbour, The fii^st is well out of sight of laiid^ nsLtalJy in 
Very deep water, aiid is on a small scale. Positions arc found 
astrotionaically by the stiiip the moon* aiid the stars. The 
coastal survey is made for tlic bet^eht of si lips navigatiiig 
near* though possibly out of sight of, land. It is usually on a 
scale of about i-inch* J-inch* or ^-inch to the iniJe. The 
harbour survey is made on a inncii bigger scale, sometimes 
as much as 30 inches to the mile, ai^d covers harbours and 
anchorages where a ship wiJl want to know very exactly lier 
position and be able to see a picture of the land in fir greater 
detail. 

The coastal and harbour surveys are based upon the same 
principles of triangulation used in a land surveyn A nniubcr 
of inter visible points, such as mountain summits, church 
towers, or the tops of cliffs or islands, arc selected. At tliese 
pointSt kiaown as Main Stations, a thcodohte is set up* and 
all the angles of die Main Triangulation are observed very 
carefully, if the distance between two points is known, then 
the distance between any other points can be calculated by 
trigonometry. If not* <i Base has to be measured with a steel 
tape to the nearest thousandth part of an uich, Tlic exact 
position in latitude and longitude of one Main Station (and 
From it ail the other Main Stations can be calcuJacedJ is aUo 
required. If it is known, well and good; if not, it will have 
to be found very carefully by means of an Astrokibe, an 
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instrument with which olservadom of the stars are made 
in conjunction with a Chrojio^rapli, another instruiiient 
that measures cime [or Jongitudc) to the thousandth part of 
a secotid. When a survey is completed these Main Stations 
are marked^ perhaps by a brick buried in tlic ground^ or a 
triangle scratched on a lead roof or on the surface of a rock^ 
so that ill die future^ if a chart requires revision, a surveyor 
may go to the exact spot, and need not go dirough another 
lengthy and complicated Mam Triangnlatioin 
A large sheet of strong known as the Plotting 

Sheet, is cheti taken, and the Main Stations and die gradua¬ 
tion of the latitude and longitude are plotted upon it. In 
some surveys it may be necessary to have a Secondary Tri- 
angulatioii v^itliin the framework of die Main Trianguladon, 
Marks consisting of flags or whitewashed patches on die 
rocks arc put up along the coast ; these and all preuninent 
landniarkSp such as chimneys^ clmrcli spires, lighthouses, and 
other objects which can be seen at a great distance, are 
observed from the Main and Secondary Stations by dieo- 
dolice or sextan c, and are plotted on the PloUtng Sheet. The 
greatest care is taken with all the work that goes on the 
Plotting sheet, as tliis is the basis of the survey. All the 
Stations and marks arc plotted by at least three lines, whic]i 
muit intersect in a point when seen under a magnifying 
glass, rf tlicy do not meet in a point, the plotting must be 
done again. The intersecting point is then pricked dirougli 
witli a needle^ The number of marks required depends upon 
the sise of the survey and die configuration of the land; it 
must be possible foe the ship and the boats to fbe their 
position acturitely anywhere in tfic area to be surveyed. 

It may happen tliat part of die survey, or even perhaps all 
of it, may include an area tliat is out of sight of land, or so 
far off that it is no: possible to get an accurate fix from the 
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shore-marks. In such a case floating beacons carrying Urge 
flags are anchored or moored at regtdar intervals. Generally 
at least two of these beacons L^ire fixed very accuTately from 
the shore, and anodier triangnladon of the beacons is made 
in much the same way as the Main or Secondary Triangu¬ 
lation on shore. But since the bcacojis arc floatings and 
dicreforc move witli the tide* it is not possible uj attain such 
accuracy as on Land, The positions or die beacons arc also 
plotted on the Plotting Sheet. 

A Large sheet of tracing paper is dicn pLiced over die 
Plotting Sheet, and all the iiuarks and graduations arc pricked 
tl]rough widi a ncedk» so diat a perfect replica of the Plotting 
Sheet is made. All the marks required in any particular 
portion of the survey are tlien transferred by needle-point on 
to die Field-boards and Sounding-boards* which arc ordui- 
ary drawing-boards covered with stroJig paper on wliich all 
tlie \vork is done. Tiic survey is then ready to begin. 

A chart is made for die safe navigadon of ships. The most 
important ajid by far die greater part of the survey is the 
sounding. This is done partly by the Surveying Ship herself 
and partly by the boats she carries, TTie boats sound inshore 
and on the shoals where it would be dangerous for the ship 
to work. Lines, usually i/io-iiich apart, are drawn on the 
Sounding-boards* along which the ship and boats stcanit 
sounding the whole time and fixing at frequent intervals. 
The fixing is done by taking two simultaneous angles widi 
Sextants between diree of the fixed marks on shore or tlic 
beacons. These angles are tlien set on the Station Pointcr^j 
which are coaxed into tlue only position 111 which each leg 
cuts the centre of the prick-hole of the mark. The centre of 
the Station Pointers is then on the position at which the fix 
was taken, Tliese fixed positions arc ringed round in pencil 
and numbered consecutively. All tlie fixes and all die sound- 
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in^B are recorded in a book, so that it is possible to re-piot 
awy part of the survey if it should be necessar)*' at some 
future date. 

A sliip which moves about the sea requires to know what 
is the least water that she can expect to find under her bottom 
ill any particular pJacc, The chart will tell her this, because 
die soundings show the depth of water below the level of 
Mean Low Water at Spring Tides. But the surveying ship 
and her boats must work throughout the day; the soundings 
that diey take arc therefore corrected for the height of die 
tide, wliich is measured every day at lialf-hourly intervaJs on 
a Tide Pole. At the end of each day when the ship anchors 
and the boats return the soundings are reduced to the level 
of Mean Low Water Springs, and arc inked-in on the 
Sounding-boards. Deptlis are sometimes shown in feet, but 
arc usually in fathoms and feet (a fathom is 6 feet), indicated 
by two figuresj the larger being the number of &thotns and 
the smaller the number of feet between it and the next 
fathom; 3^ represents 3 fadaoms ^ feet, or 23 feet. 
Contour lines for I, 3, 6, 10, 20* ^0, and 100 fitthoms art 
drawn as the suivey progresses. 

The lines of soundings are always run at right angls to the 
general run of the fathom contours so that a sudden shoal 
will not be missed. When the soundings have been inhed-in 
it is decided whether or not a shoal requires further exami¬ 
nation. If it docSt additional liii.es of poundings, or ^inter¬ 
lines/ arc run between che main lines. If the shoal is rocky 
it may be necessary to run many lines crossing and reexossing 
i tj so that it i 5 certain that die lea^t water on top of it has been 
obtained. 

in the old days soundings in shallow water up to lO fath-’ 
oms were taken with the liand lead-line; in deeper water 
special machines, with wire in place of die lead line, were 
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used, th& wire passing round t]^e circumference of a dial 
which recorded the amount that had gone out. Both the^ 
methods are stilJ practised today^ ahhougli tliey have been 
almost entirely superseded by tiic ceiio-soLinding macbiircj 
which can be employed not only in shallow water bur also 
in the ocean w]iere depdis of 2,000and ],ooo fuhonis can be 
recorded. Dccp^-sca sounding witli the lead is a very laborious 
pr-oecss ] it takes more tlian'lialf an hour fnr d^e lead to readi 
the bottcYni in 2,000 fithoms and over an ham- to hauJ it up 
again. But it is still in use^ not only foe sounding but also for 
taking samples of the bottom ; and at tlie same tinie that a 
deep-^a soiniding is being taken, another jnachinc is Luied 
for lowering a specially constructed water-bottle for taking 
samples and temperaturej of the ocean at various depths. 
Scicjitists require to kjiow the salinity and temperature of 
the oceans and also wliat the bottom is composed of. 

TJic ccho-Eoundiug machine sends out a sonic signal (or 
3Upcr-S0]iic —that is^ a sound signal whose vibratiojis are so 
rapid dint it cannot be lieard by tl:ie Imuran car) citfier by an 
antojiiadc: hammer tapping on the ship's bottom or by an 
electfk imptilse. This signal is directed dowmwards to tire 
sea-bedp which reflects it back again to hydrophones in the 
ship. Ill the machine a revolving stylus makes a inai-k on a 
roll of paper when the signal is sent out and again when it is 
received bnek agaiir. The reception line thus drawls a perfect 
picture of die tinduLations of the sea-bottom below the li[vc 
of die ship^s path* 

There is great saving of tiinc with the echo-bounding 
machincp especially in deep water. Not only docs it record all 
die shoals, some of which might be missed by the lead, but it 
may uJl die surveyor more about the bottom dian will the 
lead. For instance, it v^dll tell him how thick a layer of mud 
may be wJien it is lying on top of rock, for an echo is 
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obtained from the surfeec of the mud md fi'om the surface 
of the rock. But it will not tell him what i^ the na^ture of the 
sca-bed—tliat is+ if it is Ehing;]e or gravel or sand. The seaman 
requires to know not only how much, water t]icrc is under 
his ship, but also what the bottom is composed of If lie must 
anchor liis ship, lie will not choose a rocky bottonij because 
the anchor will not giip. If he has any choice, he will anchor 
in luudj for that is t)ic best lioldiiig gromid- While the 
souiidinus ai^e being cakcu duiiiig die course of the survey, 
samples of tlio sea-hed arc also tnken at regular intervals. 
Tiib is done by 'arming' the lead with tallow ot soft soap* 
wliich, wl^cii it strikes the bottom, picks up a small amount 
of material. An abbreviated dcsciiption of the bottom is 
inkcd-iii on the Sounding-board in the appropriate place. 
Thus, f sk.S.b.M. would mean 'fine speckled Sand and black 
Mud; 

Although tlic greater part of a survey is the sounding, a 
certain amount of work is dlone on sliorc. The coastline— 
that is. the High Water Mark of Spring Tides—lias to be 
drawn in, wdncli means that the surveyor has to walk along 
its length, fixing himself at fi'equcnt intervals, and noting tlie 
character of the shore both above High Water Mark and 
below it. The navigator when approaching a coast will 
require to know \vliat the land looks like—whether h h 
rnountainons or flat, cli ffs or sand-dunes. Usually, if the land 
has been well surveyed, the survq'OJr takes the topography 
fro 111 the land maps (in the ease of tiie British Isles from the 
<5-inch Ordnance Survey maps), but if he is in an out-of-tlie- 
way part of the world, he may have to do the topography 
liiiiisclf 

At tlic end of tlic surveying season the sliip lies up at her 
baseband during the ensuing four months die 'Fair Sheet is 
drawn for as many of the sui-vcys as have been done during 
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tlic season. Tliis is pricked through from tht Plotting Sheet 
for the graduation and the Mam Secondary Stations and 
Soiiiiding-marks. The soundingSp coastline, and topography 
are traced fron^ small tracings not more than a foot square 
{to reduce paper distortion) wliich were brought up to date 
at die end of each week during die season. The topography 
of nhc Fair Sheet is drawn in colours and the soundings arc in 
black Indian ink. Some sliccts may have as inany as 50,000 
soundings. When the drawing is finally coin]dcted the Fair 
Sheet is cheeked with the tracings from wliicli the chart was 
drawn and with the Collector Tracing (tliat is the sh jp^s copy 
of die Fair SJicet, wliich was brought up to date weekly 
during the survey), both of which liavc been previously 
checked with the Soruiding- and Field-boards. 

The Fair Sheet is then sent to die Hydrographic Depait- 
ment of the Adsniralty. First it is given a thorough and 
detailed exaiTsination by the cartograpJaers, who tlien pre¬ 
pare from it a tracing, perhaps on a reduced scale, which will 
be the model from which the engravers work. Tlic coastline, 
topography^ and the fathom contours are taken direct from 
the Fair Sheec; but the Fair Sheet has many more soundings 
on it tliau arc required by the navigator, and most of [hese 
have to be discarded by tlie cartographers. This is done by a 
system of dividing the Fair Sheet into squares. Tlic smallest 
sounding on the shoals is taken, ai\d then one representative 
sounding from each square is selected so chat an even pattern 
of soundings is obtauicd, the soundings being suifTcicntly 
close to tell the navigator that the chart has been well snr^ 
vcyed and yet far enough apart to allow him to iiavigate 
without being confused by the number of soundings. 

Tlie lettering on die charts is done in a uniform way for 
ease in reading, a number of different styles being employed, 
each style being used for certain types of nameSp For instance^ 
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die lettering referring to lind^n^inics is different from cliat 
referring to sea-names. Dangers s^ch as rocks and stioaU are 
shown in the dearest kind of lettering. 

When the tracing has been completed by the cartographers 
it ts very carefully checked with the Fair SEieet and with die 
Sailing Directions (which have been brought up to date 
during the survey)^ and any discrepancies are eliminated. 
Information about rides is inserted in a table in a comer of 
the charts and compass roses arc added. When completed 
and checked it is sent to tiic engravers. 

Charts were first engraved on copper in die sinteentb 
century, and this medium is still used today^ though the 
prints are no longer made from the copper plates them^ 
selves. Instead, as in the ease of Ordnance Survey map$, 
prints from the copper arc transferred to ^nc plateSp and the 
charts are then printed by hthognphy. 

In die case of land mapSt once the map is printed, the 
changes over a course of years are seldom sufficient to make 
a new edition essential: but charts need constant corrcaion 
because sand-banks shift, buoys and light-ships may be 
relaid in different positions, wrecks must he charted^ new 
dangers are discovered ■ aiid the mariner musi have at his 
disposal all die latest available information in order tliathe 
may navigate his sliip in safbt)'. 

Amendments and altcratjons are puhlished by die 
Admiralty in Notices to Mmn^rs. These norices are sent to all 
Admiralty Chart Depots at home and overseas, and are also 
distributed weekly to ships of H.M. Fleet, the British and 
foreign merchant services, yachtsmen and shipping concems. 
Subsequent charts will have the correcrions printed in blacky 
either by altering the plate or by pasting a new portion in the 
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right posidoji. When permanent corrections arc done hy 
hand dicy are drawn and lettered in indelible coloured ink. 
Red ink with a spot of pale orange to 'flash' the light stars 
{see die chart facing page 1S4) was used till 1943, since when 
a dark violet ink has been used, with the lights fiasJied with a 
spot of paler transparent'violet, since these colours were 
found to be more easily visible under war-time ligiiting 
conditions in ships. Temporary corrections are made in 
black-icad pencil only, without coloured 'flashing' to die 
light stars. 

These amcridments may be the result of the work of the 
surveying ships, but dicy arc often made from information 
supplied by harbour boards and ocher authorities all over the 
world. In addition, information comes from charts made by 
foreign Governments, wliich arc obtained by exchange 
through tire International Hydrographic Bureau, and from 
ships of the Navy and the Merchant Service, which send in 
any information diat may be of interest to the department. 

Admiralty charts are all numbered consecutively from 
No. I up to tlic present total of some 4,000, all identical 
charts being numbered alike. Charts arc arranged in groups, 
eacJi group covering a given area of sea; these groups are 
called folios and die charts of each group arc pot into a folio 
cover and labelled with a folio number, or letter in the case 
of fleet charts of the Royal Navy, and a list of contents. 

Any reader who loves the sea will borrow (through his 
public library) or buy the Catalogue of Admiralty Charts, 
which lists every chan, and slrows at the back a scries of 
maps illustrating the limits of each chart that is available. 
There is excitement in the very names on the list. Do we not 
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remember Drake, not to speak of Captain Blood, as wc read 
such details as the following : 
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So, through seven hundred years, has grown Uae science 
tliat works still to make the seas safer for the ships of 
commerce, of war, ajtd of pleasure, and gives information 
alike to tlie masters of die largest liners and the smallest sea¬ 
going yachts. 


CHAPTER THIRTEEN 

AIR MAPS 

These maps and charts are acquiring greater iniportai^ce as 
speed of aircraft increases and night dying is an establislicd 
practice* For safer navigation in the air, special maps arc 
obviously required, Tlic ordinary maps used some years ago 
sliowcd too many details and put emphasis on features 
wliicli were hardly recognisable from die air, 

Tlie Air Ministry introduced, in the interval between the 
two wars, a very good J-iiich map with heights clearly 
marked and emphasis laid on railways and rivers. Also tlie 
shapes of the woods were meticulously drawn; unfortunately 
these shapes diangc very quickly and in order to help map 
reading from the air these maps need constant revision and 
re-drawings. 

For short distance flying and for recognising landmarks 
for landing, tliey are eicceJIcnt. England anJ Wales are 
covered by ra sheets and Scotland by lo. Wiicte tlie grid is 
used it is superimposed on the map in ctirpk, the same 
colour being used for compass roses, of wliich at least two 
•are printed on each sheet. The annual change of variation 
and its value as wcU as the deviation of the grid from the 
true North are given on both the East and West margins of 
the sheet. 

For longer and fiister flying a i/j 00,000 map, which was 
the first true air map devised, was available covering the 
whole of Europe, 

All unimpoitant details were omitted, lajtdmarks seen 
easily from die air were given prominently, it was a great 
improvement irom the old lO-mile-to-the-inch map of 
Great Britain, which was adapted only £br air use, 

igz 
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The Ijitcmational 1/1,000,000 wliich was projected 
to cover the world, but of wliich only a number of sheets 
were avaikble before the 15139-1P45 war, is a very useful 
map also specially made for air navigatioiij but printing was 
poor and over some parts of Europe it was not very accurate. 

Tiic international Civil Aviation Organisation is pre¬ 
paring specifications for standard air maps and, charts, 
wliicli, it is hoped, will be adopted by all member States. 
There will be a 'World 1/1^000^.000 Air Chart,^ for w^hich the 
detailed specifications are awaiting ratification. The other 
scales to be issued are the 1/500,000 and 1/250,000, which 
for certain specific purposes ate more uscfal dian the 
t/ 1,000,000 one. Besides, tlie development of the blind 
approach technique produced a demand for an 'inscriimciic 
approach chart^ at 1/250,000 scale and landing charts on 
1/50,000 or even 1/25,000 are being considered by die 
committee. 

The B.O.A.C. produced an interesting map, not intended, 
of course, for air navigation, and for short distances. It 
shows that the Great Circle method of navigation is superior 
for long distances. 

However, from a purely navigatiomd point of view, there 
are advantages in flying on a rhumb line which may some¬ 
times outweigh the sn^ saving in distance of Great Circle 
navigation. 

The Air Ministr}^ in 19+0, started to produce a very fme 
air map on the 1/250,000 scale to supersede the 1-uxcli topo¬ 
graphical map, but production was slow on account of the 
war and the series was not completed. The issue of die 
t/i,ood,ooo Mercator Plotting Qiart was well received, as 
it was ideal for navigators for long range flying. There was 
also a i/i,oo0,000 long range map and a 1/2,000,000 
Mercator for lower altiitides. 
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The Americans have produced several series of excellent 
air ii^apSj incitiding one covering the world on scales of 
1/5,000,000 and 1/3,000,000. 

They had a 1/1,000,000, a 1/700,000, as well as a 
1/2,000,000 air map. 

The small scales were not so eumbcuomc to use in view 
of long distances which had to he flown in the Pacific. 
S.ErA.C. also produced for the saii^e reason a special map of 
the Far Eastern Tlicatrc on a 1/1,700*000 sailc covering np 
to 30° ktitude. 

A great many special service maps and cliarts were aho 
issued covering MT* Beacon Beams, Loran, Decca* and 
other navigational radio aids. A ]1 diesehad a spccia] gratLcule 
overprinted on the charts to allow plotting of the position 
lines given hy tlie particular radio aid used. 

The IncernationaJ CivjJ Aviation Committee on Maps is 
preparing standard air maps to cover the world on a small 
scale, as wdl as special Janaing charts and approach maps on 
a krger scale, but it will take several years before anything 
approaching a really good ait map, specially designed for 
flying and covering the globc^ wUi be finaHy acliieved. 
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